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Executive Summary 

In 2004, the Women’s Sports Foundation published the first edition of Her Life 
Depends On It (Sabo et al.). At that time, it was clear that evidence-based research 
confirmed that regular physical activity and sport provides the critical foundation, 
in no small part, that allows girls and women to lead healthy, strong, and fulfilled 
lives. Now, five years later, Her Life Depends On It II, provides an updated, and even 
more comprehensive, review of the existing research on the links between sports 
and physical activity and the health and well-being of American girls and women. 
This expanded review of existing research and health information is co-authored by 
a team of experts from several related disciplines, including epidemiology, exercise 
physiology, kinesiology, psychology, and sociology. Some key contributions of this 
new report include the following: 

• Research affirms, even more definitively than five years ago, that engagement in 
moderate and consistent levels of physical activity and sport for girls and women 
is essential to good health and well-being. 

• Although more research needs to be done, early studies examining the 
connections between physical activity and academic achievement show there is 
a positive relationship between the two in girls and women. 

• Females from lower economic backgrounds and females of color engage less 

in physical activity, have less access to sport and physical fitness programs, and 
suffer negative health consequences as a result. 

• Emerging research in prevention and training practices show that gender- 
conscious approaches to physical training and conditioning for female athletes 
help to reduce the likelihood of anterior cruciate ligament (ACL) injuries 

and concussions. 

This report could not issue at a more opportune and urgent time. Government 
leaders, policymakers, and health planners are struggling to reform the health care 
delivery system, to contain costs, and to initiate preventive strategies. Physical 
activity is increasingly recognized as a viable strategy for elevating the nation’s 
health. In 1996, on the eve of the Olympic Games in Atlanta, the Surgeon General 
of the United States released a report on physical activity and health that was 
described by then United States Secretary of Flealth and Fluman Services, Donna 
Shalala, as representing a “passport to good health for all Americans” (p.3). The 
Centers for Disease Control and Prevention followed suit that same year, creating 
a unit designed to promote health through physical activity (Buchner & Schmidt, 
2009). In 2004, the World Flealth Organization (WFIO) put forward the Global 
Strategy on Diet, Physical Activity and Flealth, the goal of which was to promote 
and protect the health of the world’s citizens by developing enabling environments 
for sustainable actions at individual, community, national and global levels. Taken 
together, these efforts were designed to reduce disease and death rates related to 
unhealthy diet and physical inactivity. Finally, in July of 2009, a national conference 
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was held in Washington, D.C., to establish the groundwork for America’s first 
National Physical Activity Plan. 

Her Life Depends On It II documents the important role physical activity can play 
in helping to prevent the daunting array of health risks for girls and women such 
as obesity, coronary heart disease, cancer, osteoporosis, Alzheimer’s Disease and 
related dementias, illicit drug use, tobacco-related disease, sexual risk and teen 
pregnancy, and eating disorders. In addition to documenting the contributions of 
sport and physical activity to girls’ and women’s health and well-being, this version 
of Her Life Depends On It provides an overview of emerging research on several 
health risks that are associated with overtraining and athletic participation, as 
well as new studies that point to effective strategies designed to prevent injuries 
from happening. 

Within the United States, the Institute of Medicine defined public health as the 
collective actions undertaken by a society "to assure the conditions for people to 
be healthy” (Committee for Assuring the Health of the Public in the 21 st Century, 
2002). The research compiled in our updated report strongly suggests that sport 
and physical activity provide conditions that help to ensure girls’ health and well- 
being. Some findings identified in this report relate to: 

• Breast Cancer Risk: Based on the findings from 23 studies examining the effect 
of moderate and vigorous physical activity during adolescence on cancer risk, 
those who had the highest physical activity during adolescence and young 
adulthood were 20% less likely to get breast cancer later in life (Lagerros et 
al., 2004). 

• Osteoporosis: A study following pre-pubertal 10-year-old girls for 20 months 
found that an exercise program (engaged in three times a week for 12 minutes 
per session) led to an increase in bone mass. This result was not found for the 
girls who did not participate in the exercise program (MacKelvie et al., 2001; 
MacKelvie et al., 2002; MacKelvie et al., 2003; MacKelvie et al., 2004). 

• Smoking: Female athletes who participated on one or two school or community 
sports teams were significantly less likely to smoke regularly than female non- 
athletes. Girls on three or more teams were even less likely to smoke regularly 
(Melnick et al., 2001). 

• Illicit Drug Use: Two nationwide studies found that female school or community 
athletes were significantly less likely to use marijuana, cocaine, opiates, 
tranquilizers, prescription drugs, or "club drugs” like ecstasy or GHB (Ford, 2008; 
Miller et al, 2000; Pate et al, 2000; Yusko et al., 2008). 
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• Sexual Risk: Female athletes were less likely to have unprotected sex, sex 
with multiple partners, or sex under the influence of alcohol/drugs (Lehman & 
Koerner, 2004; Miller et al., 2002). 

• Depression: Moderate levels of exercise and/or sports activity helped protect 
girls and women against depression (McKercher et al., 2009; Sanders et 

al., 2000). 

• Suicide: Female high school/coilege athletes were less likely to consider, plan, or 
attempt suicide (Brown & Blanton, 2002; Brown et al., 2007; Sabo et al, 2005; 
Taliaferro et al., 2008a.). 

• Educational Gains: According to Troutman and Dufur (2007), females who 
participated in high school sports were more likely to complete college than 
those who did not participate in sports. 

The health benefits realized from the participation of girls and women in sport 
and physical activity vary by socioeconomic level and racial and ethnic group. 
Throughout the report, available findings document health risks and vulnerabilities 
for females of color as well as for girls and women living in urban and rural settings. 
A special addendum to the report is also available that integrates all of the findings 
related to these populations. 

Despite this ever-expanding body of research, in general girls are still not afforded 
the degree of encouragement or opportunity extended to boys to participate in 
sports and fitness activities. Impediments to access remain an ongoing concern, 
complicated by recent trends that run counter to promoting physical activity, 
fitness, and sport programs in schools and communities. With schools cutting 
back on recess, a de-emphasis on physical education nationally, and persistent 
inequalities in school-sport programs and community-recreation programs, girls 
and women continue to encounter structural barriers to participation (Cheslock, 
2007, 2008; Cooky, 2009; NASPE/AMA, 2006; National Federation of State High 
School Associations, 2008; National Parent Teacher Association, 2006; Sabo & 
Veliz, 2008). 

While the research base illustrates the importance of physical activity in the lives 
of girls and women, it is also critical to examine a collection of issues related to 
performance— overtraining, lack of proper conditioning, poor equipment and 
unsafe facilities— that impact female athlete experience. In this report, we highlight 
the emerging areas of research that focus on protecting the health of female 
athletes and offer insights into the initiatives needed (steps that need to be 
taken) to ensure their health and safety. For example, a small proportion of female 
athletes may develop three interrelated conditions— eating disorders, amenorrhea, 
and osteoporosis— otherwise known as The Female Athlete Triad. Other emerging 
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areas of research focus on female athlete injuries to the head and body, among 
them tears to the anterior cruciate ligament (ACL) and concussions. 

This report’s user-friendly format provides a toolbox of information, analysis, and 
sources for parents interested in the health of their daughters; coaches interested 
in the well-being of female athletes; media interested in informing readers about 
strategies to achieve optimal health for females, both young and old, from every 
sector of society; health consumers; sport leaders and program heads; public 
health advocates; and public policy makers interested in reducing health care 
costs while emphasizing prevention and health promotion for female citizens. With 
increasing specificity and urgency, calls are being sounded across the United States 
for greater and better opportunities for all Americans to become more physically 
active. As those calls echo across the land it is imperative that the needs of girls 
and women be taken into account and met. 
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Introduction 

For centuries, noted healers and philosophers have expressed the belief that 
moderate and sustained physical activity over a life span is simply good for the 
mind, body, and soul. As early as 1859, the first female physician in the United 
States, Elizabeth Blackwell, wrote in a series of lectures, collected in the book The 
Laws of Life, With Special Reference To The Physical Education of Girls, that the 
first law of life was the law of exercise. Blackwell argued in compelling language 
that to neglect the physical education of girls is to rob them of both happiness and 
a life well lived. 

It is salient that 150 years later, momentum is building to reverse this neglect. With 
obesity continuing to increase within the U.S. population, and health care costs 
associated with treating preventable diseases rising at alarming rates, the growing 
consensus that more attention must be paid to encouraging children and adults 
to become more physically active is influencing the public health agenda in a 
significant way. While estimates are that as much as 95% of health care spending 
goes towards medical care and biomedical research, “there is strong evidence that 
behavior and environment are responsible for over 70% of avoidable mortality ... ” 
Some of the most noted authorities on public health, including the Centers for 
Disease Control and Prevention, the World Health Organization, and the Surgeon 
General of the United States have called for the development of a National Physical 
Activity Plan. 

As this consensus builds, it is critical that we consider the many ways that physical 
activity and sport favorably influence the health and well-being of America's 
girls and women. Getting more girls up and moving through exercise and sport, 
therefore, makes practical sense as a social and economic investment by the 
nation. This report discusses a variety of health problems and dangerous substance 
use for which physical activity and sport have been identified as a preventive 
factor. In this context, consider the following estimated costs of failing to invest in 
exercise and sport: 

• Cardiovascular Disease: The estimated direct and indirect costs of cardiovascular 
disease and stroke in the United States in 2008 were $475.3 billion (American 
Stroke Association, 2009; American Heart Association, 2009). 

• Cancer: The National Institutes of Health estimates the overall cancer-related 
costs in 2008 were $228.1 billion (National Institutes of Health, 2009). 

• Obesity-Related Diseases: An increase in physical activity among children and 
adults would substantially reduce the $90 billion in U.S. health care expenditures 
spent treating obesity-related diseases (Li-Kelsey et al., 2009). 

• Diabetes: The estimated cost of diabetes in the United States in 2007 was $174 
billion (American Diabetes Association, 2008). 
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• Osteoporosis: Regular exercise beginning in childhood, and carried on through 
adolescence and young adulthood, helps to prevent osteoporosis. Expenses 
associated with the care and treatment of patients with osteoporosis and related 
fractures are estimated at $14 billion per year in the United States. The estimated 
expenses nationally for osteoporosis and related fractures are $14 billion per 
year (based on figures from hospitals and nursing homes) (National Institutes of 
Health, 2009). 

• Alzheimer’s Disease: The current annual cost of caring for persons with 
Alzheimer’s disease is estimated at $148 billion (Alzheimer’s Association, 2009). 

• Tobacco Use: Cigarette smoking caused approximately $193 billion in health- 
related economic losses each year from 2000 to 2004 according to the Centers 
for Disease Control and Prevention (2009). 

• Alcohol Use: The estimated annual cost of alcohol abuse to the U.S. economy in 
1998 was $185 billion (Harwood, 2000). 

• Illicit Drug Use: The estimated annual costs of drug abuse to the U.S. economy in 
2002 were $180.8 billion, most of which were associated with drug-related crime 
(Office of National Drug Control Policy, 2004). 

• Sexually Transmitted Diseases: In 2007, the Centers for Disease Control and 
Prevention estimated that nearly 19 million new cases of STDs occur each year 
and almost half of them infect young people aged 15 to 24. Healthcare costs 
associated with STDs are estimated to be $15.3 billion each year (Centers for 
Disease Control, 2008). 

• Teen Pregnancy: Despite signs that both the rate of teen pregnancy and birth 
rates in general have declined in the United States since the early 1990s, one in 
three teenage girls becomes pregnant before they turn 20 years old. In 2004, 
there were about 420,000 children born to teens. The associated financial 
liabilities for items such as healthcare, foster care, criminal justice costs, public 
assistance, and lost tax revenues, are estimated at more than $9.1 billion annually 
(Hoffman, 2009). 

This report is divided into eight sections. Section I focuses on several major 
diseases of later life for which physical activity in youth is a key preventive factor. 
Section II examines how sports and exercise influence patterns of substance use 
among female adolescents. Section III explores ways that athletic participation 
lowers young women’s sexual risks and teen pregnancy rates. Section IV focuses 
on research of how sports and exercise interface with girls’ mental health and 
psychological well-being. Section V discusses research linking sports, exercise and 
educational outcomes while Section VI examines patterns and trends in female 
participation in sports and fitness activities. Section VII provides an overview of 
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emerging research in three areas: the Female Athlete Triad, female athletes and 
injuries, and the use of energy drinks by female athletes. And finally, in Section VIII, 
research that gives voice to the experiences of girls and women as they engage in 
physical activity and navigate the sport system in the United States is highlighted. 
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I. Prevention of Chronic 
Diseases in Later Life 

A growing body of research supports the important 
public health conclusion that a physically active 
lifestyle lowers risk for heart disease, certain cancers, 
obesity, osteoporosis, and Alzheimer’s disease. These 
diseases, which typically become chronic in middle 
age and among the elderly, are among the leading 
causes of death for women in the United States. The 
annual direct and indirect costs of sedentary lifestyles 
to chronic health conditions are reported to be $150 
billion (Pratt, Macera & Wang, 2000). The findings 
gathered below testify to the fact that a public health 
strategy that encourages sports and exercise for girls 
when they are young, and offers real opportunities 
to stay physically fit, promotes the lifelong health 
of women. 

Heart Disease 

Background 

Cardiovascular heart disease (CVD)— an umbrella term 
for a number of diseases impacting the heart— is the 
number-one killer of women. An estimated 41.3 million 
women have one or more types of cardiovascular 
disease and African-American women have the 
highest prevalence of CVD of all women. CVD includes 
high blood pressure, coronary heart disease (CHD), 
and stroke (American Heart Association, 2009). 
Coronary heart disease (where plaque hardens 
the arteries supplying blood to the heart muscle) 
causes chest pain and can lead to heart attack 
(National Heart, Lung and Blood Institute, 2007). The 
majority of women who experience CHD are post 
menopausal, and risk for heart attack among women 
increases with age (Crimmins et al., 2008; Dalleck et 
al., 2009). There is a general lack of awareness that 
CHD kills more women alone than all of the various 
cancers combined, in fact women tend to perceive 
they have a much lower risk of developing CHD 
than they actually do (Christian et al., 2007; NHLBI, 
2007; Godfrey & Manson, 2008; Herrmann, 2008). 

This could be due in part to the fact that the bulk of 
scientific research on CVD after World War II focused 
on white men. As a result, heart disease came to be 
regarded falsely as a "man’s illness." This, however, 



is far from the truth. Fewer women than men survive 
CVD, and more women than men die from a heart 
attack within the first year of its occurrence (Quinn 
2008; American Heart Association, 2009). This 
gender difference in survival has been attributed to a 
number of factors including women being diagnosed 
with CVD at an older age; the presence of more pre- 
existing conditions among women (e.g., diabetes and 
hypertension); and women not receiving treatment 
as aggressive as that given men due to this lack of 
understanding that women are serious candidates 
for heart disease (Quinn & King 2005; Travis 2005; 
Colhoun, 2006; Dracup, 2007; Quinn, 2008). 

Research also finds that women and men present 
their symptoms differently; women are less likely to 
identify their discomfort as “chest pain,” describing 
it in other ways. Clinicians may not recognize that 
women are having a heart attack, and women may not 
realize it themselves (Quinn, 2008). There is also some 
evidence that women are less likely to participate 
in cardio-rehabilitation programs (Sarrafzadegan et 
al., 2008). When women do suffer from CHD, they 
are more likely to report a significant decline in their 
quality-of-life, both physically and mentally (Norris et 
al., 2004; Torres et al., 2004; Espnes & Byrne, 2008; 
Ford et al., 2008; Sarrafzadegan et al., 2008). Women 
who suffer from CHD are more likely to report more 
intense feelings of burnout and difficulty coping with 
stress (Hallman et al., 2003). 

• In 2006, 34.9% of all women in the United States 
had cardiovascular disease. The highest prevalence 
was among African-American women (45.9%), 
followed by white women (34.9%) and Mexican 
American women (32.5%) (American Heart 
Association, 2009). 

• Stroke is the third-leading cause of death in women 
(Bushnell et al., 2006). 

• Each year, 55,000 more women than men have a 
stroke (American Heart Association, 2009). 

• Women with CHD are more likely than men with 
CHD to report feeling they have health-related 
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issues that lower quality-of-iife. Women reported 
significantly more physically and mentally unhealthy 
days than men with CHD (Ford et al., 2008). 

• Spanish-speaking Hispanics are significantly less 
likely to identify symptoms of cardiovascular 
risk factors than whites, African-Americans, and 
English-speaking Hispanics (DuBard et al., 2006). 

• Estimates are 1 in 4 women die from heart disease, 
while 1 in 30 die of breast cancer (NHLBI, 2007). 

• In 2006, 57% of women recognized heart disease as 
the leading cause of death among women, however, 
only 22% perceived it, correctly, as the greatest 
health threat facing women (Christian et al., 2007). 

• According to the Nurses' Health study, 82% of CHD, 
74% of CVD events, and more than 90% of diabetes 
cases in women could be prevented by improving 
lifestyle factors: not smoking, eating healthily, 
maintaining a healthy weight, and engaging in 
regular physical activity (Stampfer et al., 2000) . 

• Within one year of their first incident, 42% of 
women, compared with 24% of men, die of heart 
attack (Godfrey & Manson, 2008). 

• In 2005, 454,600 women died from CVD 
compared to 409,900 men (American Heart 
Association, 2009). 

• A study of 51 women and 41 men found that women 
and men experienced and expressed chest pain 
differently. Women were more likely than men to 
report chest pain as pressure, throat discomfort, 
vomiting, and pain in the lower back. Men were also 
more likely to recognize they were experiencing 
symptoms of a heart attack than were women 
(Quinn & King 2005). 

• More women than men have diabetes (American 
Heart Association, 2009). 



• Women with diabetes are at much greater risk for 
heart disease than the non-diabetic population or 
men with diabetes (Colhoun, 2006). 

Facts and Research Findings 
Research shows that physically active women are less 
likely to suffer from CVD. Physical activity is a lifestyle 
factor that can reduce many of the risk factors for 
CVD. While heart attack risk for women increases 
with age, physical activity throughout the lifespan 
helps reduce a women’s risk for CVD (Crimmins et al., 
2008). A physically active lifestyle during youth and 
early adulthood can help prevent the emergence of 
chronic disease later in life by establishing behavior 
patterns that continue into adulthood and keep 
the individual in better physical shape. Physical 
activity after menopause is particularly important, 
as menopause is linked to an increase in a number 
of risk factors for CVD such as weight gain and 
increases in blood pressures, lipids, and insulin 
sensitivity (Dalleck et al., 2009). Physical activity can 
mitigate these factors as it has been shown to reduce 
overweight, hypertension, cholesterol, and control 
diabetes (Kokkinos & Moutsatsos, 2004; Albright & 
Thompson, 2006; Sarrafzadegan et al., 2008; Dalleck 
et al., 2009). Overweight, in turn, is associated with 
three other risk factors: hypertension, cholesterol, and 
diabetes, therefore physical activity also reduces CVD 
risk indirectly by reducing overweight (Daubenmier, 
Ades et al., 2005; Daubenmier et al., 2007; Loomba & 
Arora, 2009). 

Physical activity might directly impact CVD risk, as 
overweight women experience a decreased CVD 
risk after exercise, even if they do not lose weight 
(Weinstein, Sesso et al., 2008). There is also evidence 
that the more a woman engages in physical activity, 
the greater the reduction in her cardiovascular risk 
factors (Dalleck et al., 2009). There is a connection 
between experiencing stress and CVD, therefore 
physical activity might also impact CVD risk by 
releasing stress (Hamer, 2006). While research 
demonstrates that physical activity is an important 
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factor in reducing a woman’s risk of developing CVD, 
the majority of women are not meeting the Surgeon 
General’s guidelines and are less physically active than 
men. Many individuals advised to engage in physical 
activity after a CVD diagnosis fail to do so (Wofford et 
al., 2007; American Heart Association, 2009). Physical 
activity is more important than ever for girls and 
women now that hormone replacement therapy (HRT) 
is no longer the standard treatment for lowering 
women’s risk for heart disease, given the evidence 
from large-scale clinical trials demonstrating that 
HRT might actually increase risk of coronary events 
(Barrett-Connor 2006; NHLBI, 2007). With HRT no 
longer considered the gold standard for treating post- 
menopausal women for CHD, it is now critical to focus 
on modifiable lifestyle factors such as physical activity. 

• An estimated 12.2% of heart attacks across 
the globe would be prevented with proper 
levels of physical activity (American Heart 
Association, 2009). 

• According to the Behavioral Risk Factor Surveillance 
System study of 120,035 women, 38% had two or 
more risk factors for CVD (Sundaram et al., 2005). 

• Only 33.9% of women, compared with 28.9% of 
men, regularly engage in physical activity in their 
leisure time (American Heart Association, 2009). 

• According to the 2007 Youth Risk Behavior 
Surveillance System study, 31.8% of females in 
grades 9-12, vs. 18% of males, reported they 
engaged in less than an hour of moderate-to- 
vigorous physical activity on any day in the previous 
week (Eaton et al., 2008). 

• It is projected that more than 90% of initial heart 
attacks could be eliminated if the following nine 
risk factors were controlled through changes in 
lifestyle: cigarette smoking, abnormal cholesterol 
levels, hypertension, diabetes, overweight and 
obesity, sedentary behavior, low fruit and vegetable 
consumption, excessive alcohol consumption, and 
psychosocial stressors (Yusuf, Hawken et al., 2004). 



Physical activity can lower cholesterol, reduce 
hypertension, and control or eliminate diabetes, as 
well as reduce stress. 

• After considering other CVD risk factors 
such as smoking, diabetes, hypertension, 
obesity, cholesterol, alcohol consumption, and 
psychosocial factors, physical inactivity accounts 
for approximately 12% of the global burden of 
myocardial infarctions (Yusuf et al., 2004). 

• A review study found that just one hour of walking 
per week reduces a woman’s overall risk of CHD, 
stroke, and CVD (Oguma & Shinoda-Tagawa, 2004). 

• Walking more than one hour per day is associated 
with greater reductions in body fat and obesity 
(Hornbuckle et al., 2005). 

• The Women’s Health Study, a prospective cohort 
study of 38,987 women who were free of CHD 
at baseline found that by 10.9 years, women who 
reported engaging in at least five days of vigorous 
physical activity for 30 minutes or more per week 
were at a 31% risk reduction for CHD compared to 
those who were sedentary. This study also showed 
that overweight and obese women who exercised 
reduced their risk of cardiovascular disease 
compared with women of comparable weight. 
However, their risk was still higher than women of 
normal weight who participated in similar amounts 
of physical exercise (Weinstein et al., 2008). 

• Cholesterol is a major risk factor for CHD. In a study 
of CHD patients enrolled in a lifestyle intervention 
program, women who increased their exercise levels 
(engaging in aerobic activity a minimum of twice a 
week for at least three months) reduced their total 
cholesterol levels (Weidner, 2007). 

• In a large prospective study of women living in 
Japan, those who reported walking more than one 
hour a day, or doing sports more than five hours 

a day, had a 20%-60% risk of mortality from CVD 
compared with those who only walked one-third of 
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an hour a day or engaged in sports between one 
and two hours a week (Noda et al., 2009). 

• African-American women have the highest blood 
pressure rates, the highest levels of obesity, and 
the lowest levels of physical activity (Sundaram et 
al., 2005). 

• In a study of post-menopausal women (45-75 years 
old), subjects were assigned moderate intensity 
exercise five times a week for 12 weeks. One group 
exercised for 45 minutes and another for 30 
minutes. The remaining subjects were assigned to a 
non-exercise control group. Women in both exercise 
groups showed improved fitness, weight loss and 
lower cholesterol levels. However, women who 
received 45 minutes of exercise showed greater 
improvements in these areas (Dalleck et al., 2009). 

Cancer 

Background 

Cancer (the spread and growth of abnormal cells) is 
a leading cause of death among women in the United 
States. Women in Western countries are diagnosed 
with breast cancer more often than any other female 
cancer. It is the second-leading cause of cancer- 
related deaths for women after lung cancer, and is 
followed by colorectal cancers (American Cancer 
Society, 2009). There is evidence that women with 
breast cancer are more likely to develop colorectal 
cancer (Ochsenkuhn et al., 2005). In 2009, estimates 
predict there will be approximately 713,220 new 
cases of female cancer with approximately 269,800 
cancer-related deaths among women (American 
Cancer Society, 2009). While the word “cancer” is 
terrifying, cancer is the second-most preventable 
disease next to heart disease (Demark-Wahnefried et 
al., 2008). Ample evidence suggests that one-third of 
all cancers are related to preventable lifestyle factors 
such as overweight and obesity, physical inactivity, 
and unhealthy eating habits (American Cancer 
Society, 2009). 

Early detection is another factor considered to reduce 
cancer-related deaths. There is some evidence that 



men may be screened for colorectal cancer more 
often than women (Woods et al., 2005). The risk 
of cancer diagnosis increases with age, so more 
individuals are at risk for developing cancer as the 
American population ages. In addition to increasing 
health care costs, the indirect effects of cancer-related 
morbidity and mortality are crippling. Therefore, 
modifying lifestyle factors like physical activity and 
overweight/obesity, which place women at risk for 
cancer, are important initiatives for the future. 

• Estimates predict that in 2009 there will be 192,370 
new cases of breast cancer; 54,090 of colon cancer, 
and 103,350 of lung cancer (American Cancer 
Society 2009). 

• In 2008, the overall costs of cancer, including health 
care costs and costs associated with morbidity 
and mortality, were about $228.1 billion (American 
Cancer Society, 2009). 

• In a study comparing women with breast cancer 
to those without, women over the age of 65 with 
breast cancer were more likely to test positive for 
colorectal adenomas, precursors to colon cancer, 
than women over the age of 65 without breast 
cancer (Ochsenkuhn et al., 2005). 

• Men are more likely than women to have their 
colon cancer diagnosed at an earlier stage. In a 
study of 2,891 colon cancer patients, women were 
significantly more likely to be diagnosed with 
Stage II colon cancer while men were more likely 
to be diagnosed colon cancer at Stage I (Woods et 
al., 2005). 

• Maintaining a healthy weight, increasing physical 
activity, and consuming smaller portions and more 
plant foods are recommended for reducing cancer 
risk (Demark-Wahnefried, Rock et al., 2008). 

• There are more than 500,000 cancer deaths in the 
U.S. annually with one-third attributable to poor 
diet, overweight and obesity, and a lack of physical 
activity (Demark-Wahnefried et al., 2008). 



12 



A Women's Sports Foundation Research Report 



Facts and Research Findings 
Physically active women are less likely to develop 
cancer. Mounting evidence exists that physical activity 
is associated with a number of cancers common 
among women (McTiernan, 2008). There is very 
strong evidence demonstrating that physical activity 
reduces risk for breast and colon cancer (Harriss et 
al., 2007; Coyle, 2008; Irwin et at, 2008; Irwin, 2009) 
as well as re-occurrence and death after a diagnosis 
(Friedenreich & Cust, 2008; Friedenreich et al., 2008; 
Holick, 2008; Irwin, 2009). This evidence is stronger 
for post-menopausal women than pre-menopausal 
(Monninkhof et al., 2007; Schmidt et al., 2008; 

Neilson et al., 2009; Shin et al., 2009). However, there 
is also evidence that physical activity throughout 
the lifespan, beginning in childhood, is important in 
lowering cancer risk (Friedenreich, 2004). There is 
also support, although less consistent, that physical 
activity can decrease cancers impacting the female 
reproductive system, such as ovarian and endometrial 
cancers (Brown et al., 2007; Olsen et al., 2007; Voskuil 
et al., 2007) and that physical activity is associated 
with lower lung cancer rates. 

• A review of 31 studies found a 12% increase in risk 
of post-menopausal breast cancer for every 5Kg 
increase in BMI (Renehan, Tyson et al., 2008). 

• A review of 23 studies examining the effect of 
moderate and vigorous physical activity during 
adolescence on cancer risk found those who 
had the highest levels of physical activity during 
adolescence and young adulthood were 20% less 
likely to get breast cancer later in life (Lagerros et 
al., 2004). 

• A review of 62 breast cancer studies identified a 
25-30% reduction in breast cancer risk for women 
who were physically active (Friedenreich & Cust 
2008; Friedenreich et al., 2008). 

• A review of studies examining the relationship 
between physical activity and lung cancer finds 
that a reduced risk of cancer is strongly associated 



with more vigorous levels of physical exercise, 
particularly for women (Tardon et al., 2005). 

• A review of 48 studies of pre- and post-menopausal 
breast cancer risk found risk reductions of 
15-20% for pre-menopausal and 20-80% for 
post-menopausal women who were physically 
active. There was also a 6% risk reduction for 

each additional hour of physical activity per week 
(Monninkhof et al., 2007). 

• The pooled results of 12 studies of the relationship 
between ovarian cancer and physical activity find 
a modest inverse relationship between level of 
physical activity and risk for ovarian cancer (Olsen 
et al., 2007). 

• The Japan Collaborative Cohort Study, which 
included 30,157 women, ages 40-69, found that the 
most physically active group (those walking more 
than an hour per day and exercising more than one 
hour per week) were less likely to get breast cancer 
than those who were the least active. These results 
were found regardless of menopausal status and 
body mass index (Suzuki et al., 2008). 

• In the NIH-AARP Diet and Health Study, 488,720 
participants (ages 50-71) were followed for almost 
10 years. Women who engaged in exercise and/or 
sport five or more times per week had a reduced 
risk of colon cancer compared with those who were 
sedentary (Howard et al., 2008). 

• In the same NIH-AARP Diet and Health study, the 
most active women (engaged in at least 20 minutes 
of moderate-intensity exercise per week) had a 
13% lower breast cancer risk than the most inactive 
(Peters et al., 2009). 

• In the Breast Cancer Detection Demonstration 
Project Follow-up Study, 32,269 women were 
followed for over 10 years. During this time, those 
post-menopausal women least likely to develop 
increased cancer risk were those engaged in 
vigorous activity (Leitzmann et al., 2008). 
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The mechanism through which physical activity 
positively impacts breast, colon, lung, endometrial, 
and ovarian cancers is complex and varies by 
specific cancer form. Because so many factors are 
involved, it is difficult to unravel the interconnections 
between physical activity, hormones, obesity, and 
nutrition as they affect cancer risk. However, it is 
clear that hormonal factors play a big role (Coyle, 
2008). Increased estrogen levels are associated 
with greater incidents of breast and endometrial 
cancers (McTiernan, 2008). Women who experience 
menarche at an earlier age, first child birth at a 
later age, and late age of menopause are at higher 
risk for breast cancer, in part because of increased 
estrogen exposure (Peters, McTiernan 2008; Neilson 
et al., 2009; Peters et al., 2009). Individuals who 
are overweight and obese have higher circulating 
estrogen. Physical activity is thought to reduce 
estrogen directly or indirectly by reducing obesity 
(Harriss et al., 2007; McTiernan, 2008). There is some 
support for the direct effect of physical activity on 
breast cancer risk reduction as studies have reported 
that physical activity reduces breast cancer risk, 
independent of weight (Schmidt et al., 2008; Shin et 
al., 2009). However, there is also some evidence that 
physical activity does not help reduce cancer risk in 
overweight women (Leitzmann et al., 2008). 

In addition to hormonal and weight control factors, 
physical activity is also thought to reduce colon 
cancer rates by reducing gastrointestinal transit 
time (Slattery, 2004; Harriss et al., 2007). While it 
still stands to reason that sports and exercise are 
indirectly related to lung cancer through reduction in 
smoking behavior since sports and fitness practices 
encourage girls not to start smoking, or among 
seasoned smokers help them quit (American Cancer 
Society, 2009), there is evidence that exercise itself 
might actually contribute directly to the relationship 
(Tardon et al., 2005). 

As the number of women who survive cancer grows, 
there is an increased focus in the research community 
on life after cancer. Numerous studies examine the 



relationship between physical exercise, cancer re- 
occurrence and long-term survival (Hammer, 2009). 
These studies find that women who engage in 
exercise are less likely to have cancer re-occurrence, 
as well as having higher survival rates than those who 
do not (Holmes et al., 2005; Lynch et al., 2007; Holick 
et al., 2008; Schmidt et al., 2008; Hamer et al., 2009; 
Shin et al., 2009). Physical activity at a moderate 
intensity shows the most consistent promise of 
reducing cancer risk. Although women should exercise 
more after a cancer diagnosis, unfortunately there is 
evidence that they actually engage in less exercise 
post-cancer diagnosis. This relationship is particularly 
strong for women who complain more about fatigue 
(Biceogo et al., 2008). 

• In the Shanghai Breast Cancer Study, 3,458 women 
with breast cancer were compared with 3,474 
matched controls without breast cancer. Physically 
active women, both post- and pre-menopausal, 
were at a lower risk for developing breast cancer. 
This relationship was stronger for post-menopausal 
than pre-menopausal women (Shin et al., 2009). 

• In the MARIE study, a population-based case control 
study of 3,414 pre- and post-menopausal women 
(ages 30-49 and 50-plus) with breast cancer, levels 
of physical activity were compared with 6,4569 
controls. Results showed a stronger protective 
effect of physical activity for post-menopausal 
women. These effects were independent of body 
mass index (Schmidt et al., 2008). 

• In a prospective cohort study, 1,231 women, ages 
20-79 and diagnosed with breast cancer, were 
followed. Those who engaged in greater levels 
of physical activity had a significantly lower risk 
of dying from breast cancer, regardless of their 
age, stage of disease, and body mass (Holick et 
al., 2008). 

• In a study with 1,996 colorectal cancer survivors, 
pre- and post-diagnosis physical activity levels 
were measured. After their diagnosis, 21% fewer 
cancer patients met recommended physical activity 
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guidelines than pre-diagnosis. Compared to men, 
women were less likely to follow the physical 
activity guidelines (Lynch et al., 2007). 

• The Scottish Health Survey studied the impact 
on mortality of physical activity after a cancer 
diagnosis. They found that participation in three 
vigorous sessions of exercise per week, for at least 
20 minutes, was associated with lower risk for 
mortality (Hamer et al., 2009). 

• In the Nurses’ Health study, a prospective study 
based on 2,987 female registered nurses, women 
who walked between three and five hours per week, 
at a moderate pace, had a reduced risk of breast 
cancer recurrence (Holmes et al., 2005). 

Researchers have examined how exercise helps 
cancer patients and survivors deal with negative 
repercussions of the disease by improving aspects 
of the person's quality of life (McNeely et al., 2006; 
Bicego et al., 2008). There is some evidence that 
female cancer survivors fare worse than males on 
quality-of-life measures and physical functioning 
(Phipps et al., 2006; Finnegan et al., 2007; Lynch 
et al., 2008; Giesinger et al., 2009). Cancer can 
create physical and psychological problems that 
continue for years after diagnosis and treatment 
(Giesinger et al., 2009), some of which, like obesity, 
are thought to contribute to disease re-occurrence 
(Kim et al., 2009). Many survivors have lowered 
physical functioning, increased muscle weakness 
and atrophy, pain, difficulty sleeping, and increased 
weight gain, conditions often associated with some 
of the cancer treatments. However cancer fatigue 
(a sense of persistent tiredness that interferes with 
usual functioning), the most common symptom, 
experienced by 70-100% of all cancer patients, can be 
ameliorated through exercise (Courneya et al., 2005; 
Kirshbaum 2006; Luctkar-Flude et al., 2007). 

Physical exercise can preserve treatment-related 
losses in cardiopulmonary function (fitness), increase 
muscle and bone strength, reduce weight gain, and 
help to combat fatigue (Pinto et al., 2008; Winter- 



Stone et al., 2008; Kim et al., 2009). Cancer patients 
also experience a number of psychological and social 
stressors associated with fear of disease re-occurrence 
and death (Basen-Engquist et al., 2008; Everdingen et 
al., 2008), increased depression, and decreased social 
and interpersonal functioning (Kirshbaum, 2006; 
Luctkar-Flude et al., 2007). In general, there is strong 
evidence demonstrating that exercise has a positive 
impact on physical and psycho-social functioning 
in cancer patients and survivors, regardless of age 
(Luctkar-Flude et al., 2007; Bicego et al., 2008). 
Although there is strong evidence that demonstrates 
the importance of exercise in improving physical 
and psycho-social functioning, there is also evidence 
that the majority of cancer survivors are not meeting 
recommended guidelines for physical activity (Lynch 
et al., 2007; Basen-Engquist et al., 2008; Coups et 
al., 2009). 

• In a study comparing colorectal cancer survivors 
with the general population, colorectal cancer 
survivors reported lower physical, social role, and 
emotional functioning, as well as higher levels 

of fatigue and pain. In a comparison of men and 
women with colorectal cancer, the majority of men 
reported a better quality of life, including better 
emotional and cognitive functioning with less 
financial impact (Giesingerr et al., 2009). 

• For a study of long-term colon cancer survivors, 
research subjects evaluated their health, functional 
status, and quality of life. The majority reported lack 
of energy, pain, and emotional problems associated 
with colon cancer. Distress about future diagnostic 
tests and the spread of cancer was highly ranked 
(Phipps et al., 2006). 

• In a prospective study of 136 breast cancer 
survivors, more than one-half of the sample 
experienced moderate-to-high levels of disease- 
recurrence fear and increased anxiety levels 
(Everdingen et al., 2008). 

• In review of previous studies that examined the 
impact of exercise on the quality of life in older 
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cancer patients (age 65 and older) during and after 
treatment, aerobic exercises such as moderate 
walking and strength training were associated with 
a reduction in fatigue, improved sleep, improved 
physical functioning, and greater sense of well- 
being (Luctkar-Flude et al., 2007). 

In a study following the progress of 374 breast 
cancer survivors, diagnosed at age 40 or younger, 
for approximately 10 years post-diagnosis, those 
who exercised more after diagnosis scored higher in 
physical-health functioning and general health, and 
reported experiencing less bodily pain (Kendall et 
al., 2005). 

In a study examining physical activity in a sample 
of breast cancer survivors, those who expended 
more energy at higher intensities (without excessive 
strain) demonstrated improved physical functioning, 
better general health, and lower levels of pain and 
depression (Basen-Engquist et al., 2008). A review 
of 33 experimental studies of the impact of exercise 
programs on participants diagnosed with cancer 
demonstrated strong evidence that physical function 
improves with exercise (Stevinson et al., 2004). 

In a review of 29 studies examining the relationship 
between physical activity and indicators of quality of 
life it wasfound that breast cancer patients engaging 
in aerobic exercises, such as walking at moderate 
intensities, reported improvements in their quality of 
life, their sleep and their feelings of self-esteem, as 
well as reporting less weight gain (Kirshbaum 2006). 

in a review study of the effectiveness of 10 aerobic 
exercise interventions for women receiving cancer 
therapy, weekly exercise sessions of 2-5 and 30-40 
minutes over 6-26 weeks were shown to have a 
moderate-to-large effect on fitness and lean body 
mass (Kim et al., 2009). A study examining the 
relationship between physical activity and quality of 
life for people with colorectal cancer 6, 12, and 24 
months after diagnosis found that participants who 
achieved at least 150 minutes of physical activity per 
week had 18% higher quality-of-life scores (comprised 



of measures of physical, social and emotional well- 
being) than those who reported engaging in no 
physical activity (Lynch et al., 2008). 

• In a study of 47 breast cancer survivors, higher 
fatigue was associated with lower physical activity, 
increased body fat, and poorer lower-extremity 
strength (Winters-Stone et al.,2008). 

Obesity and Overweight 

Background 

Obesity and overweight (weight ranges associated 
with increased heath problems) are leading 
preventable causes of mortality and morbidity among 
women (Centers for Disease Control and Prevention, 
2009); NaPier et al. 2005; Redinger, 2008). 
Overweight leads to metabolic syndrome, a group of 
conditions known to increase risk of cardiovascular 
disease (CVD), high blood pressure, Type II diabetes, 
and/or cholesterol problems (Gaal et al. 2006; Gill & 
Maikova, 2006; Dugan, 2008). In addition, overweight 
leads to a number of other serious conditions 
including a number of cancers and an overall poorer 
quality of life with markedly lower levels of physical 
functioning (Swallen et al. 2005; Leon-Munoz et 
al. 2005; Lee et al. 2006; Heim et al. 2008; Shiri et 
al. 2008). 

Over the past 30 years, obesity and overweight 
has reached epidemic proportions worldwide, 
contributing to an estimated 300,000-400,000 
premature deaths in the U.S. annually and creating 
tremendous medical and health-care costs (Wyatt 
et al. 2006; Li et al. 2009). in general, women of 
all ages, around the world, are more likely to be 
overweight than men (Haslam et al. 2005). Although 
a global problem, the highest levels of obesity and 
overweight are identified in the Western developed 
nations which are characterized by more sedentary 
lifestyles (Redinger, 2008). The United States has 
higher numbers of overweight and obese children, 
adolescents, and adults than most of the world, 
who, as a result of overweight also suffer from co- 
morbidities (Janssen et al. 2005). Since the late 
70s, the average weight of the U.S. population has 
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increased so that all people, including children, are 
now heavier than their counterparts were in prior 
decades and the heaviest have become even heavier 
(Ogden et al., 2006; Ogden et al., 2007). While 
overweight and obesity have increased among all 
sectors of the U.S. population, lower socioeconomic 
groups (Liy et al., 2009; Scharoun-Lee et al., 2009), 
and African-American and Mexican American girls and 
women are at increased risk in comparison to white 
females (Ogden et al., 2007; Franzini et al., 2009; 
Robinson et al., 2009; Sinha & King 2009). Particularly 
disturbing is that the rise in overweight and obesity 
among young children and adolescents is paralleled 
by extremely large, unprecedented increases in 
Type II diabetes among these groups (Moore et al., 
2008). Because the length of time an individual is 
overweight or obese increases that person’s mortality 
risk, researchers project that the youth today will face 
shorter life spans than their parents if steps are not 
taken to reverse this growing problem (Haslam et al., 
2005; NaPier et al., 2005; Atlantis et al„ 2006; Hills et 
al„ 2007). 

• One-third of adults in the United States, more than 
72 million people, were considered obese in 2009 
(Centers for Disease Control and Prevention, 2009). 
This includes 35.3% of all women and 33.3% of all 
men (Ogden et al., 2007). 

• In the United States, 66% of adults are overweight 
or obese (Ogden et al., 2007). 

• Living in the United States longer than 10 years 
is associated with a higher chance of being 
overweight and obese (Goel et al., 2004). 

• Overweight and obesity rates tend to be higher in 
rural areas than urban areas of the United States. 
(Joens-Matre et al., 2008). 

• Obesity is responsible for more than $90 billion in 
annual medical costs (Li et al., 2009). 

• A comparison of teen girls found that 27.7% of 
black girls and 14.5% of white girls were obese 
(Ogden, 2009). 



• Waist circumference is strongly related to heart 
attack risk. The risk of heart attack increases with 
increasing waist-to-hip ratio values. In a study with 
27,000 participants in 52 countries, individuals with 
the highest waist-to-hip ratios had a 24.3% risk of 
having a heart attack while individuals with the 
lowest waist-to-hip ratios only had a 7.7% risk of 
having a heart attack (Yusuf et al., 2004). 

• Data from the Nurses Health Study found that 
women and men identified as obese were 20 times 
more likely to develop diabetes, 2 times as likely 
to develop heart disease or stroke, 2.5 times more 
likely to develop hypertension, and 1.5 times more 
likely to develop colon cancer (Field et al., 2001). 

• The prevalence of diabetes, across all age groups 
around the world, is expected to rise to 366 million 
cases in 2030 if levels of obesity remain constant 
(Wild et al., 2004). 

• Of women age 40-59 years, 53% of African- 
American, 51% of Hispanic and 39% of white women 
are obese (Ogden et al., 2007). 

• In the late '80s, 7.2% of 2- to 5-year-olds, 11% of 6- 
to 11-year-olds, and 17% of 12- to 19-year-olds were 
overweight or obese compared with 13.9%, 19%, 
and 17% respectively in 2004 (Centers for Disease 
Control and Prevention, 2009). 

• The prevalence of overweight among girls ages 12 
to 19 has gone from 13.8% in 1999 to 16.0% in 2004 
(Ogden et al., 2006). 

• Overweight or obese individuals are more likely to 
suffer from osteoarthritis, lower back pain, sleep 
apnea, asthma, polycystic ovary disease, eclampsia 
pregnancy, nonalcoholic fatty liver disease, and 
certain cancers (Redinger, 2008). 

Facts and Research Findings 

Physical activity and dietary factors can cure most 

overweight and obesity, leading to improved health 

for girls and women (Hills et al., 2007). Overweight 
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and obesity are caused by an imbalance between 
the food an individual consumes and the energy 
they expend in physical activity. While the causes 
of obesity can involve complex biological and social 
factors, the widespread increase in the number of 
overweight and obese individuals is due primarily to 
environmental and lifestyle changes (increased access 
to technology, computers, machinery and labor-saving 
devices) leading to more sedentary behaviors (lower 
occupational activity levels and less activity during 
leisure time) that researchers refer to as “obesogenic 
lifestyles” (Janiszewsk & Ross, 2007; Wareham, 2007; 
Joens-Matre et al., 2008; Brock et at, 2009). 

There is evidence certain environmental factors that 
lead to more sedentary behaviors are associated 
with increased obesity. Obesity is linked to living 
in pedestrian-unfriendly neighborhoods, watching 
TV, playing video games, using the computer, and 
perceiving one’s neighborhood as unsafe (Velde et 
al., 2007; Wareham, 2007; Grafova, 2008; Franzinit 
et al., 2009). Studies show that the more physically 
active an individual, the less likely it is she will become 
overweight and that physical activity is crucial in 
preventing weight gain throughout the lifespan 
(Bensimhon et al., 2006; Janiszewsk & Ross, 2007). 
Those who are more sedentary tend to be more 
overweight, less physically active, and less fit (Ball 
(Marshall et al., 2004; Stettler et al., 2004; Ball et al., 
2005; Stovitz et al., 2008). There is evidence that 
girls who are more sedentary are more likely to be 
overweight than boys who are sedentary (Velde et 
al., 2007). 

In general, women and girls are less physically active 
than men and boys (Nader et al., 2008; Stovitz et 
al., 2008) and researchers see both a reduction in 
physical activity and an increase in overweight and 
obesity around the time of puberty (Ness et al., 

2007). There is a growing interest among obesity 
researchers in physical activity patterns developed 
during the preschool years. The prevalence of obesity 
has tripled for preschool children over the past thirty 
years and it is clear that even preschool children are 



not immune from an “obesogenic lifestyle" (Floriani & 
Kennedy, 2007). There is evidence that later obesity is 
associated with increases in weight between the ages 
of three and six. Researchers believe that the timing 
of weight gain in preschool children could program 
the body towards later obesity therefore increasing 
physical activity levels among preschoolers is of 
particular concern (Hills, et al., 2007). 

There is overwhelming evidence that physical activity 
reduces overweight and obesity and therefore the risk 
for diseases associated with overweight and obesity 
(Lambers et al., 2008; Fletcher et al., 2009; Lee et al., 
2009). Even if overweight and obese individuals do 
not lose weight, moderate-to-high levels of fitness 
significantly reduce CVD and cancer risks in these 
individuals, but do not completely eliminate them 
(Gill & Maikova, 2006; Lee et al., 2009). Therefore, 
researchers argue that, although weight loss and 
exercise combined are the best tools for combating 
mortality and morbidity associated with overweight 
and obesity, exercise— independent of weight 
loss— is still important (Janiszewsk & Ross, 2007). 

In addition to improving cardiovascular risk factors 
and other risk factors for chronic disease, physical 
activity among overweight or obese individuals has 
been shown to enhance quality of life by improving 
physical functioning, general health, and vitality (Lee 
et al., 2006). 

While the Surgeon General recommends that children 
and adolescents get 60 minutes of vigorous physical 
exercise per day, most do not. In fact, adolescent girls 
fail to meet these guidelines earlier in the lifespan 
than adolescent boys becoming sedentary at earlier 
ages (Nader et al., 2008). While physical activity 
is extremely beneficial in weight reduction and the 
prevention of weight gain, studies show “diet plus 
exercise” is best for maintaining weight loss and 
for preventing long-term overweight and obesity 
(Bensimhon et al. 2006; Brown & Summerbell, 2008; 
Dugan, 2008). While physical activity throughout 
the lifespan, starting as early as the preschool years, 
is important in preventing later obesity, today fewer 
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schools offer physical education programs (Brown & 

Summerbell, 2008). 

• In a study of students in the grades 6, 8 and 11, 
those with low levels of physical activity were 
three times more likely to be positive for metabolic 
syndrome than those students who were more likely 
to be physically active. Students who were the least 
physically active were 2.4 times more likely to be 
overweight than those who reported greater levels 
of physical activity (Moore et al., 2008). 

• The greater the level of physical activity among high 
school girls, the greater the impact on healthy body 
mass indices. Of high school girls who played on 
three or more athletic teams, 80% had a healthy BMI 
compared to 75% of moderately involved athletes 
and 60% of non-athletes (Sabo & Velez, 2008). 

• States with the highest levels of inactivity are also 
those with the highest levels of obesity (Brock et 
al., 2009). 

• According to Sabo and Velez (2008), fewer female 
athletes in grades three to eight watched 21 or more 
hours of TV during the week than did non-athletes. 

• Hispanic girls at risk for being overweight reported 
significantly fewer sessions of moderate physical 
activity, less involvement with team sports, and 
more time spent watching TV (Stovitz et al., 2008). 

• In a longitudinal study of physical activity among 
low-income youth ages 9-12, girls engaged in less 
moderate-to-vigorous physical activity than boys. 

By age 13 girls failed to meet the recommended 60 
minutes of moderate-to-vigorous physical activity 
per day (Nader et al., 2008). 

• In a study of girls, ages 6 to 10, those who were 
more physically active were less likely to be 
overweight and more likely to be fit (Ball et 

al., 2005). 



• In a study of 650 fifth-grade children and their 
primary caregivers, those youth who were 
overweight or obese reported living in less safe 
neighborhoods and were less likely to be physically 
active (Franzini et al., 2009). 

• A 10-month nutrition and physical-activity 
intervention with obese African-American 
children ages 2-19, consisting of 60 minutes of 
cardiovascular activities and 30 minutes of toning 
exercises twice a week, was successful in decreasing 
overweight among these youth (Fletcher et 

al., 2009). 

• In a study of 11-year-olds from nine European 
countries, girls who were sedentary (spent more 
time watching TV and using the computer) were 
more likely to be overweight (Velde et al., 2007). 

• In a longitudinal study of 12-year-old children, 
girls were found to be less physically active than 
boys. Going through puberty was associated with 
increases in obesity among girls. Those children 
who were engaged in more moderate-to-vigorous 
physical activity were less likely to be obese (Ness 
et al., 2007). 

• Based upon the pooled results of 14 studies 
examining the effects of exercise on treating 
overweight children and adolescents, 155-180 
minutes of aerobic exercise per week, at moderate- 
to-high intensities, effectively reduces body fat 

in overweight or obese children and adolescents 
(Atlantis et al., 2006). 
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• A study of 619 Asian-American and 1,385 Hispanic 
adolescents in Southern California examined the 
association between acculturation and certain 
obesity-related behaviors (i.e., physical activity 
levels and fast-food consumption). Respondents 
completed surveys in both the 6 th and the 7 th 
grade, revealing that in 6 th grade, acculturation 
impacted physical activity participation while in 7 th 
grade, there was a higher frequency of fast-food 
consumption. The findings suggest that health 
promotion programs are needed to encourage 
physical activity and healthy diets among students 
whose families are going through the acculturation 
process (Unger et al., 2004). 

Osteoporosis 

Background 

Osteoporosis (the excessive loss and deterioration 
of bone mass) and osteopenia (low bone mass 
predicting osteoporosis in the next 10 years) are 
serious public health concerns, particularly for women 
(Eng et al., 2008) (Beaudoin & Blum, 2005; Rittweger, 
2006). Osteoporosis is chronic degenerative disease 
shaped by physical activity and nutrition habits 
during childhood and adolescents. It begins in young 
adulthood and accelerates after menopause and 
typically develops fully in older age (Kanis et al., 
2008). Osteoporosis and low bone mass affect more 
than 44 million Americans (National Osteoporosis 
Foundation, 2009) and 80% of those individuals are 
women (Beaudoin & Blum, 2005). Excessive bone loss 
among those affected results in increased fractures, 
which in turn have a severe impact on quality of 
life (Gunendi et al., 2008). Fractures often lead to 
institutionalization as well as increasing morbidity and 
mortality (Zigmond et al., 2004; Lim et al., 2004). 

The majority of women currently affected are white. 
However cases among Hispanic women are increasing 
compared with past decades. While fewer African- 
American women have osteoporosis, when they do 
have it, they are the least likely of these three groups 
to obtain adequate treatment (Pothiwala et al., 2006). 
As the population in the United States grows to 80 



million by 2050 and continues to age, and children 
and adolescents become more and more sedentary, 
cases of osteoporosis will continue to increase, 
creating an even greater economic burden than we 
bear now. 

• More than 10 million people have osteoporosis 
and another 34 million suffer from low bone mass 
(National Osteoporosis Foundation, 2009). 

• Worldwide, 200 million people are estimated to 
have osteoporosis and the majority are women 
(National Osteoporosis Foundation, 2009). 

• A study of prevalence of osteoporosis and 
osteopenia in suburban U.S. areas found that 25% of 
the female sample had low bone mass (Gueldner et 
al., 2008). 

• Women over 50 years old are three times more 
likely to have osteoporosis than men (Kanis et 
al., 2008). 

• Estimates are that 6% of men and 21% of women 
age 50-84 have osteoporosis (Kanis et al., 2008). 

• Since the 1980s, the number of Hispanic women 
diagnosed with hip fractures has almost doubled 
in California, the state with the highest number of 
Hispanic residents (Zingmond et al., 2004). 

• The mortality rates for women over 50 years old 
with osteoporotic fractures is about 50% greater 
than for women without those fractures (Hasserius 
et al., 2005). 

• Approximately 20% of hip-fracture patients 
older than 50 die within one year of their 
fracture (National Institutes of Health Consensus 
Development Panel, 2001). 

• In the U.S. and Europe, approximately 30% of post- 
menopausal women have osteoporosis. Over 40% 
of these women will have at least one fracture over 
their lifetime (Gunendi, et al., 2008). 
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• One-half of all women and one-third of all of men 
will experience a fracture in their lifetime (Karlsson 
et al„ 2008). 

• Half-a-million hospital admissions are related 
to osteoporosis. The direct care of fractures is 
estimated to cost $18 billion annually (Tosteson & 
Hammond, 2002). 

Facts and Research Findings 
The importance of lifestyle factors in preventing 
osteoporosis cannot be underestimated. Osteoporosis 
is caused by inadequate accumulation of bone mass 
before skeletal maturity or the excessive loss of bone 
during aging (Borer, 2005). Physical activity and 
healthy nutrition improve bone mass throughout the 
lifecycle. They prevent osteoporosis by stimulating 
bone formation, strengthening muscles, and improving 
balance, all factors associated with reduced fracture 
rates (Borer 2005; Gunendi et al., 2008). The most 
critical time for developing bone mass occurs during 
growth when hormone levels allow for the accrual 
of peak bone mass (maximum skeletal strength) 
(Karlsson et al., 2008). Children and adolescents 
who are physically active and nutritionally healthy 
demonstrate higher levels of peak bone mass and a 
lower risk for developing osteoporosis later in life. 

When women reach their 30s, slow declining 
hormones mirror slower declining bone mass. Once 
women reach menopause, which is characterized by 
a rapid decline in hormone levels, bone mass begins 
to decline sharply (Benton & White, 2006). Physical 
activity and proper nutrition has been shown to 
decelerate bone loss during these times (Bellew & 
Gehrig, 2006; Kemmler et al., 2007). 

Physical activity is more important than ever as 
hormone replacement therapy, once considered the 
optimum treatment for hormone loss, is now deemed 
more risky than beneficial (Azoulay, 2004; Benton 
& White 2006). However researchers also caution 
that excessive exercise or athletic training can induce 
amenorrhea (the loss of menstrual periods or having 
fewer than two over the course of 12-months) (Borer, 



2005). Amenorrhea is of major concern because the 
reduction in hormones leads to bone loss similar to 
that found in post-menopausal women. The Female 
Athlete Triad is a syndrome that includes three 
interrelated health conditions that female athletes 
may experience: energy deficit and eating disorders; 
menstrual disturbances and amenorrhea; and bone 
loss and osteoporosis. (More information on the 
important connections between Osteoporosis and 
The Female Athlete Triad can be found in the report 
section entitled “The Female Athlete," which starts on 
page 66 in the Emerging Research section.) 

• Girls have about 83% of their bone mass by the age 
of 12 (Borer, 2005). 

• By age 20, the average women has attained 98% 
of her skeletal mass (Beaudoin & Blum, 2005). 

This can be accelerated with physical activity 
during childhood and adolescence (Bellew & 

Gehrig, 2006). 

• Increases in fall and fracture rates among post- 
menopausal women are thought to be due to 
impaired balance associated with estrogen 
withdrawal and the speed at which the brain 
processes information (Gueldner et al., 2008). 
Physical activity increasing balance and strength 
will therefore decrease risk for falls. 

• Less-physically-active patients with osteoporosis, 
who have poor balance, are also more likely to have 
a fracture (Lee et al., 2002). 

• A study of 25,000 women, ages 50-80, found a 
significant increased risk for breast cancer and 
myocardial infarction for women taking hormone 
replacement therapy (Kuller, 2003). Given that 
hormone replacement therapy has greater risks 
than previously realized, physical activity is 
more important than ever as a way to improve 
bone health. 

• A study comparing post-menopausal women 
enrolled in a multipurpose exercise training program 
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(endurance, strength training, and jumping) with 
others not enrolled in the program, found that 
the bone density of those enrolled in the program 
stabilized while those in the non-exercise group lost 
bone mass (Kemmler et al., 2004a; Kemmler et al., 
2004b; Kemmler et al., 2007). 

• Post-menopausal women with osteopenia and 
osteoporosis who walked at their target heart rate 
for one hour a day for at least four days a week, 
over a 12-month period, sustained bone mass while 
study participants assigned to a non-walking group 
lost bone mass (Yamazki et al., 2004). 

• A study found that post-menopausal women who 
walked at least four hours per week had a 41% 
lower risk of hip fracture when compared to those 
walking less than one hour per week (Feskanich et 
al., 2002). 

• In a study following pre-pubertal 10-year-old 
girls for 20 months, it was found that an exercise 
program lasting for 12 minutes, three times per 
week, led to an increase in bone mass. This was 
not found in girls who did not participate in the 
exercise program (MacKelvie et al., 2001; MacKelvi 
et al., 2002; MacKelvie et al., 2003; MacKelvie et 
al., 2004). 

• A study that compared the bone density of elite, 
college-aged gymnasts, who had practiced since 
youth, with the bone density of young women who 
just engaged in leisure activities, confirmed that 
the bone density of the gymnasts was significantly 
higher (Bareither et al., 2008). 

• When the bone mass of female gymnasts was 
compared to that of children in the regular student 
population, it was found that the female gymnasts 
had 21% higher bone mass than the non-gymnasts 
(Ward et al„ 2005). 

• A study comparing female former gymnasts with 
non-gymnasts found that the former gymnasts had 
higher bone density than the non-gymnasts. This 



demonstrates that bone mass acquired earlier in life 
is sustained later in life (Kudlac et al., 2004). 

The kind of exercise that one engages in makes a 
difference. Aerobic activity, because of its intensity, 
and weight-bearing activities that load multiple sites 
of the body, are ideal for preventing osteoporosis. 
Sports that involve high ground reaction force (GRF) 
such as gymnastics, tennis, squash, and running are 
shown to create higher bone density than sports 
that do not present unusual loading patterns like 
swimming and cycling (Hind, 2007). It is important 
to load a variety of bones when engaging in physical 
activity. Studies indicate that the areas of the bone 
that are directly loaded show the greatest increases 
in bone mass (Karlsson et al., 2008). Whole body 
vibration, which involves standing on a platform that 
vibrates, has recently been shown to be effective 
in loading muscles and increasing bone density 
(Cardinale & Wakeling, 2005). In addition to loading 
patterns, exercise intensity is important for bone mass. 
Exercises with higher intensities tended to produce 
better bone mass results (Kemmler et al., 2007). 

• In a study of female athletes ages 10-17, elite 
swimmers had significantly lower bone density than 
those who played soccer (Bellew & Gehrig, 2006). 

• In a study comparing bone accrual in girls who were 
gymnasts with those who were not, differences 

in bone density between the two groups were 
found only in those bones directly loaded during 
gymnastic activity (Gero et al., 2005). 

• In comparing the dominant and non-dominant arms 
of girls who play tennis, higher bone density was 
found in the dominant arm (Bass et al., 2002). 

• Improvements in the bone mass of post- 
menopausal women were found after six months 
of whole body vibration, experienced over three, 
30-minute sessions per week (Verschueren et 
al., 2004). 
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• When scientists had two groups of post- 
menopausal women perform the same resistive 
exercises at different intensity levels, it was found 
that those who performed those exercises at the 
higher intensities maintained their bone mass, while 
women in the other group lost bone mass (Stemgel 
et al„ 2005). 

Since osteoporosis is preventable, osteoporosis 
education should begin during childhood and 
continue through the lifecycle. Studies show that 
while many girls and women have some idea what 
osteoporosis is, many do not know how to prevent it 
(Anferson et al., 2005) (Reventlow, 2007). Ironically, 
many women with osteoporosis are afraid of physical 
activity for fear of suffering a fracture. (Mayoux- 
Benhamou et al., 2005). Therefore, osteoporosis 
education is as critical as osteoporosis screening. 

• When post-menopausal women with low bone 
mass attended a one-day education session about 
the importance of exercise in preventing further 
bone loss, they were more likely to exercise as they 
were followed over an 18-month study (Mayoux- 
Benhamou et al., 2005). 

• In a study interviewing women in their 60s, those 
who had bone scans indicating a higher risk for 
osteoporosis were more likely to decrease physical 
activity out of fear of falling (Reventlow, 2007). This 
illustrates why women need to learn that exercise 
actually improves balance and decreases their risk 
of falling. 

• In a study of adolescent females 12-16 years old, 
girls knew that physical activity could strengthen 
bones however they were unable to correctly 
identify what kind of physical activities were 
beneficial. Also, a large number did not know that 
severe dieting, excessive exercise, and irregular 
menstrual cycles harmed bones (Anferson et 

al., 2005). 



Alzheimer’s Disease and 
Related Dementias 

Background 

Dementia and other forms of cognitive decline 
associated with aging are increasing problems for 
women. Because statistically women outlive men, 
they are twice as likely to develop dementia (Lindsay 
et al., 2004). Women are also more likely than men 
to be caregivers to those suffering cognitive decline 
(Yee & Schulz 2000). As such, more women than 
men experience stress and other adverse effects 
associated with the burden of caring for elders with 
dementia(Lindsay et al.,2004; Steinberg et al.,2008). 

Dementia is characterized by a decline in memory 
and cognitive function severe enough to interfere 
with activities of daily living (Podewils et al., 

2005; Woodhead et al., 2005; Barnes et al., 2007). 
Alzheimer’s disease (AD) is the most common form, 
accounting for 30-70% of all dementia (Regan et 
al., 2005). AD is a chronic disease characterized by 
progressive cognitive and physical decline, functional 
impairment and neuropsychiatric symptoms (Rolland 
et al., 2007; Steinberg et al., 2008). It is the leading 
cause of death among the elderly (Perez & Carral, 
2008). Older populations may also suffer from other 
forms of dementia or a condition known as “ Cognitive 
Impairment Not Dementia” which affects about 16.8% 
of those age 65 years or older (Lindsay et al., 2004). 

The prevalence of dementia rises dramatically 
with age, with nearly 35% of those age 85 years or 
older being diagnosed with some form of dementia 
(Lindsay et al., 2004). Currently the cost of caring 
for people with dementia is estimated at $100 billion 
in the United States alone (Boustani et al., 2003). 
These numbers are only expected to increase as the 
baby boom generation ages and their life expectancy 
increases (Lindsay et al., 2002; Regan et al., 2005). 

Finding non-invasive and inexpensive ways to 
ameliorate or prevent dementia and other forms 
of cognitive decline is an important public health 
priority (Podewils, et al., 2005). Physical activity is 
one promising approach for ameliorating the negative 
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effects of dementia. Interestingly, many risk factors 
associated with inactivity have also been identified 
as risk factors for dementia later in life. These include 
cardiovascular disease (CVD), diabetes (Peila et al., 
2002), hypertension, and obesity (Barnes, et al., 2007; 
Szekely, et al., 2007). 

Physical activity lowers CVD risk and obesity and also 
increases “good” cholesterol and glucose tolerance, 
all of which are related to cognitive function. Studies 
show that countries with higher fat consumption 
levels have higher rates of dementia (Heyn et 
al., 2004). 

A study of Kaiser members who were obese or 
overweight at 40-45 years old showed that they were 
more likely to develop dementia later in life compared 
with those who were normal weight. In fact, the risk 
for dementia increased 60-70% among men who 
weighed the most (Whitmer et al., 2005a; Whitmer et 
al„ 2005b). 

Adults who had better subjective and objective 
measures of cardiovascular fitness at age 55 years or 
older experienced less cognitive decline on tests of 
attention and executive function (Barnes et al., 2003). 

Facts and Research Findings 
Simply being physically active earlier in life has been 
associated with reduced risk for developing dementia 
(Peila et al., 2002). Studies show that people who 
maintain good overall physical health have less 
cognitive decline relative to their age (Kramer & Willis, 
2003; Kramer & Erickson, 2007). Being physical active 
is associated with reduced risk for dementia, AD, 
and cognitive decline later in life. While the physical 
activity measures varied across studies, it was found 
that, in general, the more physically active, the more 
likely a person would not experience cognitive decline 
later on in their life. 

• The Canadian Study of Health and Aging found 
that individuals 65 or older were less likely to 
have AD five years later if they engaged in regular 
physical activity. Their risk of developing AD was 



reduced by 31% (Lindsay et al., 2002; Lindsay et 
al., 2004). 

• When Swedish twin pairs, 65 years or older 
and discordant for dementia, participated in a 
population study, researchers found that those who 
engaged in light and regular exercise at midlife 
had a reduced risk for AD 31 years later when 
compared with those who did not exercise (Andel 
et al., 2008). 

• A prospective longitudinal study found that if 
people 65 years or older engaged in physical 
activity three or more times per week, they were 
less likely to develop dementia six years later. This 
translated into a 32% risk reduction in dementia 
(Larson, 2006). 

• Individuals 65 years or older who had the most 
physically active lifestyles also had the lowest risk 
of developing dementia, AD, and vascular dementia 
according to a prospective longitudinal study 
(Podewils et al., 2005). 

• Another prospective longitudinal study found 
physical activity was associated with a 62% 
reduction in risk for AD later in life (Rovio et 
al., 2005). 

• Older women who reported getting more exercise 
in terms of number of blocks walked, sports, and 
calories exerted in routine activities at baseline were 
less likely to experience cognitive decline six-eight 
years later, according to a prospective longitudinal 
study (Yaffee et al., 2001). 

• A prospective longitudinal study of older Japanese 
men who walked over two miles a day at baseline 
were less likely to develop dementia than those 
who walked only a quarter of a mile. (Abbott et 
al., 2004). 

• Walking distance and speed were associated with 

a reduced risk for dementia 4.7 years after baseline 
among older individuals ages 71-93 years old 
(Abbott et al., 2004). 
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• A longitudinal population study in Stockholm 
found that risk of developing dementia was lower 
in the physically active group when compared with 
a group that was not physically active (Karp et 

al„ 2006). 

• In the Canadian Study of Health and Aging, physical 
activity at baseline among elderly individuals 
without dementia was associated with a 42% 
reduction in the odds of cognitive impairment, 

a 50% reduction in AD, and a 37% reduction in 
dementia of any type (Laurin et al., 2001). 

• A prospective longitudinal population based study 
found that people who were more physically 
active (walking, hiking, bicycling, swimming) at 
baseline had a reduced risk for developing AD when 
measured again 6.2 years later. More specifically, 
those who exercised more than three times 

per week were 34% less likely to be diagnosed 
with dementia than those who exercised less 
(Larson, 2006). 

• Individuals age 55 years and older who provided 
objective and subjective or self-reported measures 
of cardiovascular fitness performed better on 
cognitive tests measuring executive control, 
attention, verbal memory, and fluency at six- 
year follow-up. This association was stronger for 
objective measures of fitness than the subjective 
ones (Barnes et al., 2003). 

Physical activity can help combat physical disability 
associated with cognitive decline (Teri et al., 2008). 
People who suffer from AD tend to lose bodyweight 
and muscle mass due to metabolic changes occurring 
in the body, rendering them far less able to perform 
tasks related to daily living as well as less socially and 
mentally stimulated (Perez & Carral, 2008). Exercise 
benefits people with AD by building back strength 
which in turn increases their functional independence. 
Numerous studies demonstrate the feasibility of 
exercise programs for those with dementia. 



• In a study of patients with AD, those who 
implemented a comprehensive, care-giver-delivered, 
home-based exercise program consisting of aerobic 
fitness, strength training, balance, and flexibility, 
demonstrated improved hand function and lower- 
extremity strength (Steinberg et al., 2008). 

• In a study of nursing home patients with AD, those 
who engaged in physical exercise demonstrated less 
functional decline ((Rolland et al., 2007). 

• In a randomized trial using home-living AD patients, 
those who received an exercise program showed 
improved physical function (Teri et al., 2003). 

Physical activity has also been shown to improve 
the mental functioning of people diagnosed with 
dementia. Diseases like dementia often initially 
present as subtle cognitive impairment, most 
commonly memory problems. As neuro-degeneration 
takes place, reserve capacities in the brain are 
taken over and there is marked loss of functioning 
in numerous domains (Szekely et al., 2007). In 
addition to psychological and cognitive dysfunctions, 
numerous behavioral problems occur which present 
as problems with “activities of daily living” such as 
feeding, dressing, toileting, walking, problems with 
telephone use, meal preparation, money management, 
medication management, housekeeping, and 
shopping (Boyle et al., 2007). There are numerous 
studies showing that physical activity can delay the 
decline of cognitive functioning that impairs the ability 
to perform these activities related to daily life. 

• In a longitudinal study of people in their 80s 
who were dementia free at baseline, the risk of 
developing disabilities in instrumental activities of 
daily living decreased 7% for each additional hour of 
physical activity (Boyle et al., 2007). 

• In a 12-week randomized control study of elderly 
residents in care facilities, clients received one of 
the following programs: no intervention (control), 
social intervention consisting of a 30 minute visit 
with no exercise program, or finally an aerobic 
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exercise program (including joint and muscle 
movement) for 30 minutes, three times per week. 

At the end of the 12 weeks, those residents in the 
exercise program showed more improvement in 
self-help skills while the other groups showed a 
decline in self-help skills (Stevens & Killeen, 2006). 

• A six-month, randomized control study of 
sedentary and active people, 65 years or older, 
examined the differences in decline in activities of 
daily living. Individuals categorized as sedentary 
participated in no physical activity program while 
individuals categorized as active participated in a 
comprehensive program consisting of respiratory, 
balance, and fine motor coordination exercises. At 
the end of the six-month intervention, these active 
individuals scored higher on activities of daily living 
and cognitive functioning tests that those in the 
sedentary group (Arcoverde et al., 2008). 

• Nursing home residents with AD received either 
routine medical care as subjects in a randomized 
control study or participated in a comprehensive 
physical activity program for one hour, twice a 
week. The program was designed to increase 
balance, flexibility, strength, and aerobic fitness. 
Those participating in the exercise program 
demonstrated a slower decline in activities of daily 
living over a 12-month period than those in the 
group receiving routine medical care (Rolland et 
al., 2007). 

• A meta-analysis reviewing experimentally-designed 
studies comparing the effects of a physical 
activity program to a non-physical activity control 
demonstrated that those in the physical activity 
group were more likely to improve in cognitive 
function (Heyn et al., 2004). 

Physical activity has also been shown to ameliorate 
a number of mood-related problems associated 
with dementia. These include depression, mood, 
anxiety level, sleep problems, and agitation. AD and 
depression often coexist. Between 5 and 23% of 
people with AD are thought to have major depression. 



Dysthymia is believed to occur in between 8 and 
34% of people with AD. Depression and dementia 
may be linked through an underlying neurobiological 
mechanism. The same vascular problems leading to 
dementia might also be shared by depression (Brayne 
et al., 2005). Depression in AD is associated with 
greater impairment in activities of daily living and is 
associated with earlier institutionalization (Regan et 
al., 2005), both of which can lead to lower mental 
stimulation, compounding problems associated 
with the greater cognitive decline of AD. Depressed 
nursing home residents tend to be more isolated and 
have greater morbidity, physical pain, and behavioral 
problems. As a result, depressed nursing home 
residents are more expensive to serve (Williams & 
Tappen, 2008). 

• Walking has been shown to decrease depression in 
community-dwelling older adults with significant 
levels of depression (Teri et al., 1997). 

• In a randomized trial of 153 patients with AD living 
at home, those who received a combination of 
exercise and caregiver education showed improved 
physical function and less depression (Teri et 

al., 2003). 

• Those with dementia who engaged in 
comprehensive exercise program over 12 weeks 
were less depressed than those who received 
routine medical care (Teri et al., 2003). 

• Comprehensive exercise programs consisting of 
20-30 minutes of balance, flexibility, aerobics, and 
strength training conducted over 16 weeks were 
associated with higher positive mood and affect 
in residents of nursing homeswith AD (Williams & 
Tappen, 2007; Williams & Tappen, 2008). 

• Engaging in muscular strength training twice a 
week is associated with an improved mood in early- 
to-moderate AD patients (Arkin, 2003). 

• A study of depression in nursing home residents 
with AD compared depression levels after enrolling 
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residents for 16 weeks in one of three programs: 
comprehensive exercise, supervised walking, or 
social conversation. Depression was lowered in all 
three groups but more so in the exercise groups 
(Williams & Tappen, 2008). 

• A pilot study of 14 elderly volunteers (4 male, 12 
female) found that 30-minute, chair-based sessions 
of stretch and resistance training, three times per 
week, were associated with lower anxiety ratings 
immediately after exercise. Researchers still found 
lower anxiety ratings 12 weeks after initiation of 
the exercise program, as well as lower levels of 
depression (Stanziano et al., 2009). 

• Of people with AD living in the community, those 
who exercised were less likely to be depressed than 
those who had hobbies (Regan et al., 2005). 

• One study found that being mobile, stretching, 
and exercising lightly (seven times per week for 
at least 20 minutes) reduced agitated behaviors 
among patients suffering from dementia (Namazi et 
al., 1994). 

• When the relationship between exercise and 
sleep disturbance was studied among those with 
dementia, patients who participated in a walking 
program had better sleep in terms of time and 
quality than those who were in the control group 
(Teri et al., 2008). 

Physical activity is also believed to improve cognitive 
function through a number of social mechanisms. 
Engaging in physical activity is thought to provide 
a richer social environment (Podewils et al., 2005) 
and a more engaging social environment (Woodhead 
et al., 2005; Boyle et al., 2007), both of which could 
decrease dementia risk. Studies also show support 
for a number of biological mechanisms related 
to the association between physical activity and 
improved cognitive function. Numerous metabolic 
and neuropathological changes occur with AD, 
such as increased cerebral blood flow and other 
biological processes in the brain. These are thought 



to be modified by exercise (Barnes et al., 2007; 
Kramer et al., 2004; Boyle et al., 2007; Pereira, 2007; 
Rogers, 1990). 
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II. Substance Use 

Substance abuse is a continuing problem of 
staggering proportions in the United States, taking a 
toll on families, workplaces, and communities. While 
the economic costs, including those related to health 
care, crime, and lost productivity, are estimated 
at more than half a trillion dollars annually (NIDA, 
2008); the human costs in misery and lost potential 
are immeasurable. The good news is that overall 
adolescent substance use has declined somewhat 
in recent decades. Nevertheless, teens who do use 
tobacco, alcohol, and other drugs face a dizzying 
constellation of negative consequences, damaging 
to their immediate and long-term health, safety, and 
well-being. Conventional wisdom suggests that the 
athletic experience may confer some protection 
against these dangers, but empirical research shows 
that the relationship between sports participation and 
substance use is complex. The playing field may help 
to buffer against some kinds of substance use, such 
as tobacco or illicit “hard” drugs, while exacerbating 
the risk of others such as smokeless tobacco, alcohol, 
and anabolic-androgenic steroids. Gender further 
complicates the equation. Traditionally girls have 
tended to have lower rates of substance use than 
boys, but the long-standing gender gap is narrowing— 
especially for these substances) that have most 
typically been closely linked to sports. 

Smoking 

Background 

Smoking is the leading cause of preventable death 
in the United States, killing approximately 443,000 
Americans a year and costing some $193 billion 
annually in health care costs and productivity losses 
(Centers for Disease Control, 2008). In the past 30 
years, four million women have died prematurely 
due to lung cancer, cardiovascular disease, and other 
smoking-related diseases. Tobacco use has also been 
linked to other negative health outcomes of special 
concern to women, such as decreased bone density, 
impaired menstrual function, early menopause, 
infertility, pregnancy complications, and increased 
neonatal risk (USDHHS, 2001). Despite these health 
risks, adolescent smoking increased dramatically 



during the 1990s; although it has since leveled off 
and begun to decline. Unfortunately teens and young 
adults continue to have higher-than-average rates of 
tobacco use (Nelson et at, 2008). Every day, more 
than 3,600 American adolescents start smoking and 
1,000 become regular smokers. About 60% of all new 
smokers are under age 18 (Substance Abuse & Mental 
Health Services Administration, 2008). 

• It is estimated that 18.7% of high school girls are 
current smokers. White girls report the highest 
rates (22.5%) and African-American girls the lowest 
(8.4%), with Hispanic girls reporting intermediate 
rates (14.6%). Tobacco use increases over the high 
school years, from one in seven freshmen to one in 
four seniors (CDC, 2008). 

According to the 2006 National Youth Tobacco 
Survey, 6.4% of middle school girls smoke cigarettes. 
When other forms of tobacco use (cigars, smokeless 
tobacco, pipes, bidis, and kreteks) are included, 
prevalence rises to 8.2% (CDC, 2006). 

• Teenage girls are more likely to smoke if they have 
friends or family members who smoke (Faucher, 
2003; Mercken et at, 2007), perceive smoking as a 
weight control strategy (Maldonado-Molina et at, 
2007) suffer from low self-esteem (Abernathy et at, 
1995; Kaufman & Augustson, 2008), or depression 
(Berg et at, 2009; Fergusson et at, 2003). 

• Pro-tobacco advertising that emphasizes weight 
control, relaxation, and social acceptance can have 
a powerful impact on the decision of girls to smoke 
(Duke et at, 2009; French & Perry, 1996; Seo et at, 
2009). Since the 1960s, tobacco companies have 
aggressively targeted women consumers with 
messages that smoking is feminine and fashionable. 
Today, Virginia Superslims Ultra Lights are sold 

in a sleek mauve or teal “purse pack” resembling 
a cosmetics case and the woman-friendly slogan 
for Camel No. 9 cigarettes is “light and luscious” 
(Campaign for Tobacco-Free Kids et at, 2009). 
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• Although it is still unclear whether tobacco is a 
“gateway” drug leading to other forms of substance 
use, adolescent cigarette smoking is a strong 
predictor of alcohol as well as marijuana, and other 
illicit drug use (Biederman et at, 2005; Chen et al., 
2002; Vaughn et al., 2009). 

Facts and Research Findings 
Athletic participation may help to protect girls against 
smoking. Both sports involvement and general 
physical activity are associated with lower rates of 
cigarette use, particularly for girls (Kaczynski et al., 
2008a, 2008b). Possible reasons for this link include 
enhanced self-esteem (Nelson & Gordon-Larsen, 

2008) and physical self-concept (Rodriguez & 
Audrain-McGovern, 2005); reluctance to compromise 
athletic performance through smoking-related 
reductions in lung function (Wichstrom & Wichstrom, 
2009; Yusko et al., 2008); and greater awareness 
of the health consequences of smoking (Melnick et 
al., 2001). It is also possible that sports participation 
reduces the need for smoking as a source of stress 
reduction, mood elevation, self-esteem, or enhanced 
social status (Melnick et al., 2001). In addition, high 
school athletes may be unwilling to risk suspension 
or removal from the team if they are caught smoking 
(Rodriguez & Audrain-McGovern, 2004). 

• A nationally representative study of U.S. public 
high school students found that organized sports 
participants were 22% less likely to be current 
cigarette smokers, regardless of gender (Castrucci 
et al., 2004). 

• Physical activity is also associated with delayed 
onset of smoking or reduced odds that an individual 
will smoke at all. Highly active girls are less than half 
as likely as their less-active peers to start smoking 
cigarettes (Aaron et al., 1995; Verkooijen et al., 
2008). Physical activity contributes to a physically 
active self-concept, which in turn reduces the odds 
of tobacco use (Rodriguez & Audrain-McGovern, 
2005; Verkooijen et al., 2008). 



• The more a girl is involved in sports, the less likely 
she is to smoke. Compared to nonathletes, female 
athletes are less likely to report current or lifetime 
cigarette use, and girls who participate on three or 
more teams in a given year are least likely of all to 
report cigarette use (Melnick et al., 2001; Page et 
al., 1998). 

• A shift away from sports participation can signal 
increased risk for smoking. One study of Virginia 
high school students found that those whose 
participation level decreased over a two-year period 
were nearly twice as likely to smoke as those with 
low participation overall and three times as likely 

to smoke as those with high participation overall 
(Rodriguez & Audrain-McGovern, 2004). 

• Type of sport may make a difference in the impact 
of athletic participation on smoking risk over time. 

A study of Norwegian high school students found 
that participation in team sports and endurance 
sports reduced later tobacco use, whereas 
participation in power sports did not (Wichstrom & 
Wichstrom, 2009). 

• The protective effect of sports participation applies 
to young adults as well as adolescents. Female 
college athletes were two-three times less likely 
than nonathletes to engage in smoking, either in 
season or in the off-season for their sport (Yusko et 
al., 2008). 

Smokeless Tobacco 

Background 

Smokeless tobacco (snuff, chew, dip, snus, or "spit” 
tobacco) is chewed, placed between the cheek and 
gums, inhaled, or snorted through the nose rather 
than smoked. Although sometimes promoted as 
a less-harmful alternative to cigarette smoking 
(Arabi, 2007), use of smokeless tobacco significantly 
increases a range of health risks including nicotine 
addiction, oral cancer, gum disease, cardiovascular 
disease, and pregnancy complications (International 
Agency for Research on Cancer, 2007; Tomar, 2007). 
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One-third of U.S. smokeless tobacco users are under 
21 years old and more than one-half started before the 
age of 13 (Nemours Foundation, 2008). 

• Smokeless tobacco has a significant following 
among U.S. youth; 13.4% of high school boys 
and 2.3% of high school girls are current users 
(CDC, 2008). 

• Smokeless tobacco has been marketed to children 
by introducing them to less potent, starter versions 
of popular brands (e.g., Skoal Bandit) with candy or 
fruit flavorings (e.g., cherry, vanilla, or citrus blend) 
or promoting easily concealed spitless products 
(e.g., Camel Snus) (Campaign for Tobacco-Free 
Kids, 2008), and advertising a range of smokeless 
tobacco products in youth-oriented venues and 
magazines (Morrison et al., 2008). 

• Three-quarters of 12 th -grade girls perceive regular 
cigarette smoking as very risky although fewer than 
half perceive regular use of smokeless tobacco this 
way (Tomar & Flatsukami, 2007). 

• High school students who use smokeless tobacco 
are twice as likely to have unprotected sex, two- 
three times more likely to start smoking (Severson 
et al., 2007; Tomar, 2003), and three times more 
likely to use marijuana (Everett et al., 2000). 

Facts and Research Findings 
Smokeless tobacco is one of the few forms of 
substance use conventionally associated with 
athletic participation, partly as a result of corporate 
sponsorship of sporting events such as auto racing 
and major league baseball. Girls and women who play 
sports generally report lower rates than their male 
peers, but female athletes in certain sports may have 
an elevated risk. 

• One national study found that high school girls who 
played on a school or community sports team were 
83% more likely to use chewing or dipping tobacco; 
girls who played on three or more teams were more 
than three times as likely to use those products 
(Melnick et al., 2001). 



• A second national study found that participants in 
organized high school sports were 32% more likely 
to report having used smokeless tobacco in the 
past and 89% more likely to report current use than 
those not on a sports team? (Castrucci et al., 2004). 

• One in eight NCAA athletes has used smokeless 
tobacco in the past month. Female ice hockey 
players report unusually high rates (i.e., 19%) 
compared to girls in most other sports (e.g., 5% 
in lacrosse, 2% in basketball, or 1% in track/field). 
However, male athletes report considerably higher 
rates in nearly every sport (e.g., 37% in ice hockey, 
27% in lacrosse, 10% in basketball, and 12% in track/ 
field) (NCAA, 2006). 

• Imitation may be one factor in young athletes’ use 
of smokeless tobacco given that more than one- 
third of professional baseball players engage in this 
behavior (Severson et al., 2005). 

Alcohol Use 

Background 

Although women generally drink less than men, they 
tend to suffer more severe consequences when they 
do drink heavily (Nolen-Hoeksema, 2004), and in fact 
the gender gap may be closing (Keyes et al., 2008). 
Problem drinking is associated with a constellation 
of negative health consequences, including liver 
disease, heart disease, brain damage, breast cancer, 
and fetal alcohol syndrome (NIAAA, 2003). Excessive 
drinking undermines academic performance and 
worker productivity and plays a significant role in 
sexual risk-taking, intimate violence, motor vehicle 
accidents, and suicide (United States Department of 
Health and Human Services, 2007). Underage drinking 
is also a key predicator of future alcohol dependence, 
illicit drug use, employment problems, and criminality 
(Ellickson et al., 2003; USDHHS, 2007). The National 
Academy of Sciences estimates that underage- 
alcohol use alone costs the nation $53 billion annually, 
including the costs of traffic accidents, violent crime, 
and treatment (NAS, 2004); a second analysis that 
included medical expenses, work loss, and lost quality 
of life put the direct and indirect costs at $62 billion 
each year (Miller et al., 2006). 
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• Alcohol continues to be the drug of choice among 
teenage girls. Of high school girls, 76% have tried 
alcohol in their lifetime and 45% report drinking in 
the past month (Centers for Disease Control, 2008, 
Table 36). Rates of binge drinking increase with age, 
ranging from 10% of 8 th -grade girls (Johnston et at., 
2008) to 33% of senior girls (CDC, 2008, Table 37). 

• Girls have traditionally reported significantly lower 
drinking rates than their male counterparts, but 
the gender gap is narrowing (SAMHSA, 2008). In 
2008, 14.7% of males and 15.05% of females aged 
12 to 17 were classified as current drinkers. At the 
same time, however, senior boys are about 40% 
more likely to report binge drinking; in 1975, they 
were nearly 90% more likely to do so (Johnston et 
al„ 2008). 

• In studies on the prevalence of drinking and driving, 
8% of high school girls reported driving after 
drinking and 29% reported riding in a vehicle with a 
driver who had been drinking (CDC, 2008, Table 5). 

• There is a strong link between alcohol and suicide. 
Adolescent girls who drink frequently are almost six 
times more likely to attempt suicide (Jersild, 2002). 

• Drinking puts girls and women at increased risk for 
dating violence, unsafe sex, unplanned pregnancy, 
and sexually transmitted diseases, including HIV 
(CASA, 2003; Davis et al„ 2007). 

• Alcohol has been identified as a possible "gateway 
drug" that precedes use of other illicit drugs in 

a developmental progression (Kandel, 2002; 

Willner, 2001). 

• Adolescent girls are more likely than boys to drink 
as a way to cope with problems, boost confidence, 
or relieve stress. Low self-esteem, depression, 
disordered eating patterns, and anxiety over weight 
are all red flags for problem drinking in girls and 
women (CASA, 2003; O’Brien et al., 2008). 

• One-third of adolescent girls have tried alcopops. 
These fruit-flavored alcoholic beverages are 



aggressively marketed to girls 12-21 years old who 
see 95% more magazine ads for alcopops than 
women who are more than 21 years old (American 
Medical Association, 2004; Center on Alcohol 
Marketing and Youth, 2002). 

Facts and Research Findings 
Research on the relationship between female athletic 
participation and alcohol consumption is inconsistent. 
Most studies find that female athletes in high school 
or college are more likely than nonathletes to engage 
in problem drinking, including binge drinking alcohol 
consumption (Hildebrand et al., 2001; Hoffman, 2006; 
Nelson & Wechsler, 2001; Wichstrom & Wichstrom, 
2009; Wilson et al., 2004), but some have found 
the opposite effect, or none at all (Fredricks & 

Eccles, 2006; Mays & Thompson, 2009; Storch et 
al., 2005; Yusko et al., 2008). The impact of athletic 
participation on drinking behavior is complicated by 
mediating factors such as peer influences, sport- 
related identities, and sport subcultures (Martens 
et al., 2006; Miller et al., 2003; Peck et al., 2008; 
Wichstrom & Wichstrom, 2009). 

• Teen participants in organized sports report more 
alcohol use in later adolescence or young adulthood 
than nonparticipants (Hoffman, 2006; Wichstrom & 
Wichstrom, 2009). 

• Because excessive alcohol use undermines 
muscle development and recovery, information 
processing and retention, and proper absorption 
and metabolism of nutrients, it hampers athletic 
performance (American College of Sports Medicine, 
2000; Shirreffs & Maughan, 2006). 

• Excessive drinking by athletes may result from 
self-medication to reduce the anxiety and stress of 
competition and injuries (Miller et al., 2002), cultural 
traditions of sport-related “celebratory drinking” 
(Neal et al., 2005), drinking-tolerant subcultures, 

or exaggerated perceptions of peer alcohol use 
(Dams-O'Connor et al., 2007). 

• Although still extremely common, drinking by 
college athletes has been declining. Research shows 
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that 75% of college athletes reported drinking in 
2005, compared to 89% in 1989 (NCAA, 2006). 

• Some girls and women’s sports may be more 
conducive to drinking than others. Higher rates 
tend to be found in team sports like soccer (Ford, 
2007), swimming/diving (Martens et at, 2006), and 
lacrosse (Brenner & Swanik, 2007). 

• Sport spectatorship also increases the risk of 
problem drinking (Neal et al., 2005; Nelson & 
Wechsler, 2003), and with good reason. The alcohol 
industry spends more than half a billion dollars 

a year on advertising during televised-sports 
programs, which are viewed by more than 80% 
of girls and women at some point in their lives.. A 
small but growing proportion of that advertising 
is devoted to women's sports (Center on Alcohol 
Marketing and Youth, 2003). 

Illicit Drug Use 

Background 

Reliable estimates of the societal costs of illicit drug 
use are scarce; the last comprehensive assessment, 
$181 billion, is a decade old (ONDCP, 2001). Such 
calculations are further complicated by the fact that 
illicit drugs vary in both popularity and the severity 
of their effects; for example, marijuana is far more 
widely used, but also far less damaging to the user’s 
health, than methamphetamine. In general, however, 
illicit drug use contributes to escalating health care 
costs, loss of worker productivity, homelessness, 
school failure, vehicular accidents, crime, unwanted 
pregnancies, and domestic violence. After significant 
increases in the early 1990s, adolescent use of 
marijuana and other illicit drugs has declined over 
the past decade. However the recent emergence 
of new drugs on the teen social landscape, such 
as club drugs (e.g., ecstasy, ketamine, GHB, or 
Rohypnol), prescription narcotics such as OxyContin 
(the brand name trademarked by Purdue Pharma) 
and Vicodin (a trademark of Abbot Laboratories) 
or dextromethorphan (found in over-the-counter 
cough suppressants) is cause for continuing concern 
(CASA, 2005; Johnston et al., 2008; Rome, 2001; 



Substance Abuse and Mental Health Services 
Administration, 2008). 

• Nearly one in five 8 th -grade girls, one in three 
10 th -grade girls, and more than 4 in 10 12 th -grade 
girls have used an illicit drug at least once in their 
lifetimes (Johnston et al., 2008). 

• The most commonly used drugs among 8 th -grade 
girls are inhalants, with 9% of girls reporting use 
in the past year (Johnston et al., 2008). “Huffing” 
(inhaling fumes from glue, paint, aerosols, and 
other widely available household or industrial 
chemicals) can damage the brain, heart, kidneys, 
lungs, and liver (Kurtzman et al., 2001). 

• Among high school seniors, boys are more likely 
to use illicit drugs than girls. Perhaps because 
girls tend to mature earlier, the difference is less 
pronounced at younger ages; among 8 th - and 
10 th -graders, girls and boys are equally likely to 
use club drugs, cocaine, or heroin, and in fact girls 
are more likely to use inhalants, amphetamines, 
Ritalin, methamphetamine, or tranquilizers 
(Johnston et al., 2008). 

• Research suggests some gender differences 
in the risk and protective factors associated 
with illicit drug use; for example, girls are more 
susceptible than boys to social influences, 
including peer, partner, or parental drug use 
(Amaro et al., 2001). 

• At both the high school and college levels, rates 
of drug use tend to be lowest among African- 
American and Asian-American students, higher 
among whites and Hispanic students, and highest 
among Native American students (McCabe et al., 
2007; Wallace et al., 2003). 

Facts and Research Findings 
Most studies show lower rates of drug use by female 
athletes compared to their nonathlete peers. For 
example, findings from studies done by Ewing (1998) 
and Page (1998) show that athletic participation may 
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help protect girls against illicit drug use. Explanations 
for this relationship vary. Drug abstinence may be a 
rational decision for girls who wish to maximize their 
athletic performance and avoid jeopardizing their 
eligibility to play. 

Athletic participation may also enhance self-esteem 
and provide a framework for supervision of free time. 
Research shows that teen athletes are more likely to 
disapprove of peer substance use (SAMHSA, 2001). 
Sports may facilitate participation in a prosocial 
network of teammates, as well as coaches, and 
health professionals, among whom illicit drug use is 
not tolerated. 

• Two recent nationwide studies found that female 
school or community athletes were significantly less 
likely to use marijuana, cocaine, or most other illicit 
drugs. The protective effect of sports was strongest 
for white girls (Miller et at, 2001; Pate et al., 2000). 

• High school athletes of either gender are less 
likely to use cocaine or psychedelic drugs than 
nonathletes (Naylor et al., 2001). 

• A recent study profiling a “druggie lifestyle" 
found that college students who participated 
on an intercollegiate sports team were only 
half as likely to use hard drugs such as cocaine, 

LSD, opiates, stimulants, or ecstasy (Mustaine & 
Tewksbury, 2004). 

• One study of college student substance use found 
that female athletes were significantly less likely 
than nonathletes to have used marijuana in the 
previous year, prescription drugs in high school, or 
designer “club” drugs (e.g., ecstasy, ketamine, or 
GHB) in their lifetimes (Yusko et al., 2008). 

• Another study of college student substance use 
found that female athletes were significantly 
less likely than nonathletes ever to have abused 
prescription drugs, tranquilizers, or opiates 
(Ford, 2008). 



• College student-athletes are at less risk for illicit 
drug use than their nonathlete peers, but they are 
not immune. According to NCAA statistics collected 
in 2005, one in five college student-athletes had 
used marijuana in the past year, including 37% 

of female lacrosse players, 34% of female ice 
hockey players, and 24% of female lacrosse players 
(NCAA, 2006). 

• Agencies such as the Office on National Drug 
Control Policy (ONDCP), the Drug Enforcement 
Administration, and the Office of Juvenile Justice 
and Delinquency Prevention (OJJDP) see organized 
youth sports as a potential component in drug 
prevention programs (ONDCP, 2003; USDOJ, 

1992, n.d.). 

Anabolic-Androgenic Steroid Use 

Although anabolic-androgenic steroid is most often 
associated with organized sports, research suggests 
that many girls and young women may be motivated 
to use steroids for other reasons— most importantly, 
in order to look fit and attractive. A physically active 
lifestyle, which accomplishes the same purpose, may 
actually serve as a protective mechanism against 
the use of steroids. In combination with accurate 
knowledge about the potential consequences of 
steroid use, sports and exercise programs may be a 
potential weapon in the public health arsenal. 

Background 

Anabolic-androgenic steroid use as a means 
of enhancing physical appearance or athletic 
performance has been condemned by the 
Committeeon Sports Medicine and Fitness of the 
American Academy of Pediatrics (1997), the American 
College of Sports Medicine (1987), and the National 
Institute on Drug Abuse (2000). The public health 
implications of anabolic-androgenic steroid use are 
dismaying. Steroid users face a variety of health risks, 
including heart disease, liver damage, high blood 
pressure and cholesterol, acne, depression, mood 
swings, and increased aggression (USDOJ, 2004; 
Yesalis, 2000). There is also evidence to suggest that 
steroids may be addictive (Wood, 2006). Although 
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steroid abuse is mostly seen as a male problem, 
the fastest-growing user population is female; 
approximately 2.7% of high school girls in the United 
States admit to using steroids at least once in their 
lifetimes without a doctor's prescription (CDC, 2008). 

• Women who use steroids are susceptible to a 
variety of masculinizing side effects, including 
hirsutism (growth of facial and body hair), 
deepened voice, male pattern baldness, clitoral 
enlargement, reproductive abnormalities, and 
changes in libido. Once they occur, these side 
effects are often irreversible (Gruber & Pope, 2000; 
Kutscher et al., 2002). 

• The risk of steroid use is even greater for 
adolescent girls, who are vulnerable to premature 
skeletal maturation. Users risk permanently stunted 
growth (Committee on Sports Medicine and Fitness, 
1997; National Institute on Drug Abuse, 2000). 

As with other illicit drugs, girls’ lifetime steroid use 
increased significantly during the 1990s (a four- 
fold increase, according to one estimate) but has 
decreased over the past decade. In 2003, 5.3% of high 
school girls (grades 9-12) had used steroids without a 
doctor’s prescription at least once; by 2007, only 2.7% 
reported having done so (CDC, 2008; Committee on 
Oversight and Government Reform, 2005). 

• In 2007, 0.4% of high school senior girls and 1.6% of 
senior boys reported having used steroids without 

a doctor’s prescription in the past month (Johnston 
et al., 2008). 

• Adolescent female steroid users are significantly 
more likely to engage in other health-risk behaviors 
as well, including substance use (tobacco, alcohol, 
or other illicit drugs), sexual risk-taking, and 
violence. They are also more likely to experience 
depression and/or be suicidal (Elliot et al., 2007; 

Hall et al., 2005; Miller et al., 2005). 



Facts and Research Findings 
Steroid use serves the primary purpose of building 
muscle mass, which may make it a tempting prospect 
for those seeking to maximize performance in 
strength-oriented sports. While athletes constitute 
a significant at-risk population, adolescent steroid 
use is not restricted to sports enthusiasts. Many girls 
and young women are motivated to use steroids 
in order to conform to contemporary “hard body’’ 
standards of attractiveness that prize a lean, muscular 
physique (Bahrke et al, 2000). For some, steroid use 
may be part of a pattern of disordered eating, poor 
body image, and preoccupation with weight (Elliot 
& Goldberg, 2000; Gruber & Pope, 2000; Irving et 
al., 2002). For others, steroid use is a component of 
a broader problem behavior syndrome with health 
risks that include elevated risk for alcohol, tobacco, or 
illicit drug use, sexual risk-taking, violence, suicidality, 
pathogenic weight control, and other unhealthy 
behaviors (Elliot et al., 2007; Miller et al., 2002b, 2005; 
Wichstrom & Wichstrom, 2001). 

• Many, but by no means all, female adolescent 
steroid users participate in organized sports or 
bodybuilding. Most studies find that steroid use is 
more common among athletes than nonathletes 
(Bahrke et al., 2000; USDOJ, 2004; Yusko et al., 
2008) but a substantial number of steroid users 
report no athletic involvement (Bahrke et al., 2000). 

• Some national studies find that female steroid 
users are either equally likely (Miller et al., 2005), 
or less likely (Elliot et al., 2007), than nonusers to 
participate in school-sponsored team sports. 

• Athletic participation may actually help to protect 
steroid users against other problem behaviors. 

While users are at heightened risk for illicit drug 
use, sexual risk-taking, and suicidal behavior, the 
risks are lower for athlete steroid users than for 
nonathlete users (Miller et al., 2002a). 
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• Preoccupation with physique can be what links 
sports and steroid use (Elliot & Goldberg, 2000; 
Irving et al., 2001). Because of their physique- 
altering (“body-shaping”) function, steroids may 
play a role in the Female Athlete Triad of disordered 
eating, amenorrhea, and osteoporosis (Denham et 
al., 2007; Otis et al„ 1997). 

• Balanced, accurate education programs can be 
effective tools in reducing steroid use. However, 
when programs deny potential benefits (such 
as muscle development and enhanced strength) 
they are not credible and can actually backfire, 
increasing the risk of steroid use (National Institute 
on Drug Abuse, 2000; Wright et al., 2001). 

• The ATHENA (Athletes Targeting Healthy Exercise 
& Nutrition Alternatives) program for girls and 
the ATLAS (Adolescents Training and Learning to 
Avoid Steroids) program for boys are established 
programs emphasizing healthy nutrition and 
strength-training alternatives to substance use. 
These programs have been shown to reduce 
steroid use or intentions to use steroids in high 
school athletes of both genders (Elliott et al., 2006; 
Goldberg et al., 2000). 
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III. Sexual and 
Reproductive Health 

Good news: In recent years, high-risk sexual behavior 
(such as unprotected intercourse or sexual contact 
with casual or high-risk partners) has declined 
among young women in the United States. We also 
see corresponding decreases in common outcomes 
associated with sexual risk-taking, most notably 
unwanted adolescent pregnancies and sexually 
transmitted diseases. However, these public health 
problems remain considerably more common in the 
United States than in other industrialized nations, 
largely as a result of inconsistent or ineffective 
contraceptive and/or prophylactic use. Participation 
in sports may offer girls and young women both 
incentives and resources to make healthy and 
responsible sexual choices. 

As the Athletes for Sexual Responsibility suggest, 
“Smart sex is like baseball: You have to cover all 
the bases to make it home safe. Use a condom.” 
(University of Maine, 2009) 

Sexual Risk Prevention 

Background 

Risky sexual behavior remains a significant danger to 
the health and safety of American girls and women. 
Sexual risk-taking may take several forms, including 
sexual precocity (early initiation of sexual intercourse); 
promiscuity (multiple partners, either sequentially 
or concurrently); casual sex or “hooking up” (with 
an unfamiliar or uncommitted partner); unprotected 
sex (not using contraceptives or prophylactics); 
having sex with high-risk partners; or sexual activity 
in conjunction with substance use. These behaviors 
are often associated with serious negative outcomes, 
ranging from social stigma to sexual victimization 
and assault, unintended or unwanted pregnancy, and 
infection with STDs. Women are at greater risk than 
men for all of these consequences— including STDs, 
to which they are more susceptible and from which 
they are more likely to experience permanent harm 
(Misra, 2001). 

• Adolescent girls’ sexual activity has declined since 
the early 1990s. In 1991, 51% of high school girls 



had ever had sexual intercourse; in 2007, 46% had 
done so. Declines are especially marked for younger 
girls; the proportion of 9 th -grade girls who report 
ever having sex dropped from 39% in 1991 to 33% in 
2007 (CDC, 2008a; Terry-Humen et al„ 2006). 

• Of sexually active high school girls, 12% have 
had sex with four or more partners; 17% used 
alcohol or drugs and 45% did not use a condom 
during their most recent sexual encounter (CDC, 
2008b). Although only 4% of girls report having 
intercourse before the age of 13, about two-thirds 
of sexually experienced teens say they wish they 
had waited longer before having sex (Albert, 2007; 
CDC, 2008b). 

• Substantial numbers of young adults ages 18-24 
report that on at least one occasion, alcohol or 
drugs have influenced their decisions about sexual 
behavior (37%), led them to engage in more sexual 
activity than they had planned (30%), or led them 
to have unprotected sex (24%) (Hoff et al., 2003). 

• More than half of all adolescent girls (54%) report 
that they have had oral sex. Although often 
perceived as more acceptable and less risky than 
vaginal sex, oral sex can also have negative physical 
(i.e., sexually transmitted diseases ) and emotional 
consequences; girls in particular are vulnerable 

to feeling bad about themselves or feeling used 
(Brady & Halpern-Felsher, 2007; Halpern-Felsher et 
al., 2005; Lindberg et al., 2008). 

• Inconsistent use of prophylactics has resulted in 
higher rates of STDs among teens in the United 
States than in other industrialized countries 
(Panchaud et al., 2000). Nearly two-thirds of young 
people ages 15 to 24 report that they have had sex 
without a condom at least once (Hoff et al., 2003). 

• About one in three sexually active adolescents and 
young adults is infected with an STD by age 24. 
Teens and young adults ages 15 to 24 comprise 25% 
of sexually active Americans but represent about 
half of all new STD cases, which cost society at least 
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$6.5 billion in 2000 alone. HIV and HPV (human 
papillomavirus) account for 90% of the total 
medical cost burden of STDs (Chesson et al., 2004; 
Kirby, 2007; Weinstock et al., 2004). 

• Almost one in five (18%) young adult women has 
experienced forced sexual intercourse (Holcombe 
et al., 2008). One in 10 (11.3%) high school girls has 
been physically forced to have sexual intercourse 
when she did not want to (CDC, 2008b). Research 
shows that 9.6% of all women between the ages of 
18 to 24 who had sex before the age of 20, report 
that their first intercourse was not voluntary (Abma 
et al., 2004). 

Facts and Research Findings 
Recent research suggests that athletic participation 
may reduce risky sexual behaviors in girls and young 
women, such as early sexual initiation, multiple sex 
partners, unprotected sex, and sex under the influence 
of drugs or alcohol. One possible explanation is 
that female athletes are better equipped to tap 
resources needed (such as self-esteem, coping skills, 
a sense of self-empowerment and efficacy, and 
even physical strength) to resist pressure to take 
sexual risks (Lehman & Koerner, 2004; Miller et al., 
2002). Another explanation may be that girls who 
participate in sports have more incentive to avoid 
risky behaviors, the consequences of which (such as 
pregnancy) could jeopardize their opportunity to play 
(Dodge & Jaccard, 2002). Yet a third possibility is that 
organized, supervised athletic participation narrows 
the after-school “window of greatest opportunity” for 
risky sexual experimentation. 

• Girls who play sports are less sexually active than 
those who don’t. Female athletes tend to delay the 
onset of sexual activity until later in adolescence; 
when they do become sexually active, they have 
intercourse less frequently (Dodge & Jaccard, 2002; 
Erkut & Tracy, 2000; Miller et al„ 2002). 

• Girls who play sports engage in less high-risk sexual 
behavior than those who don’t. Female athletes are 
less likely to have unprotected sex (without birth 



control or barrier protection), sex with multiple 
partners, or sex under the influence of alcohol or 
drugs (Kokotailo et al., 1998; Lehman & Koerner, 
2004; Miller et al., 2002). 

• Physical activity is also associated with reduced 
likelihood of sexual risk-taking. Girls who exercise 
strenuously are more likely to practice safe sex; they 
are also less likely to have sex before age 15, with 
multiple partners, or after using drugs or alcohol 
(Miller et al., 2002). 

• Among sexually active adolescent girls, those 
involved in organized team sports are more likely 
to seek out sexual health-related information or 
services; for example, they are more likely to discuss 
contraceptive use or sexual history with their sex 
partners (Lehman & Koerner, 2004). 

• Adolescent sports participation may buffer against 
sexual risk-taking in young adulthood. In one study, 
former high school athletes reported fewer sex 
partners, although they were no more likely than 
nonathletes to use condoms consistently (Eitle & 
Eitle, 2002). 

• Researchers used data from the National College 
Health Risk Behavior Survey, conducted in 1995 
by the U.S. Centers for Disease Control and 
Prevention, to test the hypothesis that female 
and male athletes may be protected from sexual 
victimization by their sport involvement. Based on 
a descriptive analysis of data for 2,903 traditional 
undergraduate students between the ages of 18-24, 
there was limited support for the “sport protection 
hypothesis.” Athletes were significantly less likely 
to report sexual victimization during their late high 
school and early college years when compared 
with their non-athlete peers. Female students did 
report more sexual victimization across all student 
age groups, however no significant gender gap was 
found among athletes (Fasting, Brackenridge, Miller, 
& Sabo, 2008). 
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Teen Pregnancy Prevention 

Background 

The United States has the highest teen pregnancy 
rate in the industrialized world— twice as high as that 
of Canada, four to five times higher than that of most 
European nations, and eight times as high as that of 
Japan (Abma et al., 2004; Singh & Darroch, 2000). 
Nearly one-third of women in the United States get 
pregnant at least once by age 20, and more than 80% 
of all teen pregnancies are unintended. Associated 
costs to taxpayers, including health care, child 
welfare, criminal justice, public assistance, and lost 
tax revenues, are conservatively estimated at over $9 
billion annually, or more than $4,000 per underage 
mother each year (Hoffman, 2006). 

However there are positive reports that adolescent 
pregnancy rates in the United States fell by nearly 
50% between 1990 and 2004, to their lowest level in 
three decades. These steep declines applied across all 
major racial and ethnic groups and were more marked 
among younger than older teens (over age 18). Lower 
pregnancy rates resulted in correspondingly lower 
rates of both live births and abortions; between 1990 
and 2004 teen birth rates dropped by about one-third 
and abortion rates by about one-half (Ventura et 
al., 2008). 

• Teenage mothers are less likely to finish school 
or go to college and more likely to be poor. Their 
children are at increased risk for low birth weight, 
impaired cognitive development, abuse, neglect, 
poor school performance, behavior problems, 
incarceration, and adolescent childbearing (Kirby, 
2007; Terry-Humen et al., 2005). 

• Teens in the United States are about as likely to 
have sex as teens in other countries, but other 
countries have lower pregnancy rates. The primary 
difference is that American teens are less likely 

to use contraceptives, especially more effective 
hormonal methods such as the birth control pill 
(Darroch et al., 2001). 



• Most (86%) of the reduction in teen pregnancy 
rates since the early 1990s is attributable to more 
consistent and effective contraceptive use. The 
remaining 14% results from reduced or delayed 
sexual activity (Santelli et al., 2007). 

• More than four out of five sexually active girls 
used contraceptives during their most recent 
sexual intercourse; however, many do not use 
them consistently or effectively. One recent study 
found that only 70% of adolescent girls who rely on 
oral contraceptives take a pill every day; another 
found that only 28% of girls used a condom every 
time they had sex (Abma et al., 2004; Kirby, 2007; 
Suellentrop, 2006). 

• After a 14-year decline, the birth rate for teens ages 
15-19 (but not for younger teens) increased by 5% 
from 2005 to 2007. Contraceptive use and abortion 
rates have both decreased slightly. Possible 
explanations for these trends include growth in 
immigrant populations with high fertility rates, rising 
economic inequality, and a public-policy shift from 
comprehensive sexual education programs to less 
effective abstinence-only programs (Hamilton et al., 
2009; Martin et al., 2009; Moore, 2008). 

• Teens who are exposed to high levels of sexual 
content in television programming are twice as 
likely to get pregnant within three years (Chandra 
et al., 2008). 

Facts and Research Findings 
Most studies find that athletic participation is 
associated with reduced odds of teen pregnancy. 
Because girls who participate in sports risk losing their 
place on the team, as well as any associated benefits 
(such as social status or scholarship opportunities), 
they have considerable incentive to avoid pregnancy. 
Sport may also act as a source of social capital, 
meaning that sport as a vehicle for greater connection 
between female athletes and their communities, which 
is protective against unplanned pregnancy (Crosby 
& Holtgrave, 2006). In addition, female athletes may 
be less committed to the traditional, passive image of 
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femininity and thus more inclined to see themselves 
in terms of their own accomplishments, rather than 
their appeal to boys (Miller et al., 2002; Shakib, 2003). 
These factors may help to explain why female athletes 
report less sexual activity overall, less high-risk 
sexual behavior in particular, and more frequent and 
consistent use of contraceptives. 

• Female high school and college athletes are 
significantly less likely to get pregnant than their 
nonathlete peers (Dodge & Jaccard, 2002; Kokotailo 
et al., 1998; Miller et al., 1999; Page et al., 1998; Rome 
et al., 1998; Sabo et al., 1998). 

• The link between sports participation and reduced 
pregnancy rates is found across racial and ethnic 
categories, including white, African-American, and 
Hispanic girls in one nationwide sample (Sabo et 
al., 1998). 

• One reason for lower athlete pregnancy rates is that 
girls at highest risk for pregnancy are less likely to 
get involved (or stay involved) with sports. Athletes 
tend to be younger and better educated, and are 
more likely to be white, than their nonathlete peers- 
all factors that reduce pregnancy risk. Athletes also 
engage in less sexual-risk behavior, in part because 
they are more reluctant to risk pregnancy (Dodge & 
Jaccard, 2002). 

According to one recent study, 10% of young adult 
women with a history of extensive sports involvement 
in high school has a child outside of marriage, while 
the number is 25% for those who had little or no 
involvement in high school sports (Eitle & Eitle, 2002). 
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IV. Mental Health 
and Well-Being 

Given the physical nature of athletic pursuits, we may 
at times be inclined overlook their impact on less- 
tangible mental health outcomes. Researchers do not 
yet have a good understanding of the interrelated 
effects of depression, low self-esteem, and distorted 
body image on health-compromising behaviors such 
as suicide attempts or pathogenic weight control. 
However, growing numbers of studies are exploring 
how sports participation may serve to protect girls 
and women against some of these health risks while 
considering how it can exacerbate others. All other 
things being equal, athletes tend to enjoy a greater 
sense of self-esteem and feel less depression than 
their sedentary peers. Logically one could deduce 
that their activities generate a higher level of physical 
fitness that allows them to feel greater satisfaction 
with their own bodies than nonathletes. Yet, perhaps 
because they hold themselves to a more demanding 
physical standard, athletes are also at greater risk 
for eating disorders. Moreover, frequent exercise 
or sports activity may in some cases be a red flag 
for depression, low self-esteem, poor body image, 
or even suicidality when over-exercise is used as a 
coping mechanism or a strategy for weight loss. In 
essence, sports participation in moderation enhances 
mental health; in excess, it may (literally) be overkill. 

Depression 

Background 

Depression is a treatable illness; symptoms may 
include persistent feelings of sadness; hopelessness; 
and worthlessness; loss of ability to experience 
pleasure; loss of interest in activities one usually 
enjoys; difficulty concentrating; and changes in sleep, 
appetite, weight, and energy levels. Though often 
dismissed or trivialized as "the blues," the annual 
economic burden of depression in the United States 
exceeds $83 billion in medical treatment costs, 
lost productivity, and mortality (Greenberg et at, 
2003). Women are twice as likely as men to suffer 
depression. Reproductive hormones may play a causal 
role, particularly after birth or during menopause. 
Women may also be more prone to depression 



than men due to differences in how they respond to 
stressful life situations, such as conflicting work and 
family responsibilities. Women are also more likely 
to experience poverty and sexual or physical abuse 
(NIMH, 2008). 

• Each year, 12 million women in the United States 
experience clinical depression. Although most can 
be treated successfully with medication and/or 
psychotherapy, less than half of these depressed 
women ever seek treatment (Mental Health 
America, 2008). 

• There are common misconceptions that depression 
is not an illness but a normal part of childbirth, 
menopause, and aging, and that strong people 
can "snap out of it." These misconceptions may 
discourage some women from seeking help (Mental 
Health America, 2008a, 2008b). 

• Women's depression frequently co-exists with 
other serious illnesses, such as eating disorders 
or post-traumatic stress disorder (Devane et al., 
2005; Kessler et al., 2003). Depression is also a 
complicating factor in chronic medical conditions 
such as diabetes, cancer, or heart disease (Cassano 
& Fava, 2002; Katon & Ciechanowski, 2002). 

• The World Health Organization (2001) predicts 
that depression will be the most prevalent cause 
of disability among women worldwide by the 
year 2020. 

• Though the rates of depression are comparable 
among boys and girls in early childhood, by middle 
adolescence girls are twice as likely as boys to have 
experienced major depression. This gender gap 
continues until menopause (Cyranowski et al., 2000; 
Hyde et al., 2008). 

• In 2007, 12% of girls between the ages of 12 and 17 
suffered a major depressive episode. Two-thirds of 
these girls (8%) suffered severe impairment. More 
than half received no treatment, counseling, or 
medication for depression (SAMHSA, 2008). 
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• Teenage girls are especially vulnerable to 
depression due to biological and hormonal changes 
at puberty. Other sources may include pressures 
associated with parental conflicts, unrealistic 
standards of beauty and femininity, and the new 
social expectations related to reaching adolescence 
(Mayo Clinic, 2008; NIMH, 2008). 

Facts and Research Findings 

With a few exceptions (e.g., Johnson et at, 2008), 
most studies find that physical activity is an 
antidepressant (Sallis et al., 2000; Teychenne et 
al., 2008). For both biochemical and psychological 
reasons, exercise elevates mood and creates a sense 
of happiness and well-being (Craft, 2005; Cripps, 
2008). Moreover, it appears that moderate levels of 
sports activity can significantly enhance social and 
psychological functioning in ways that buffer against 
depression. The evidence for exercise as a treatment 
for clinical depression remains promising although still 
inconclusive due to methodological flaws in much of 
the research to date (Cripps, 2008; Lawlor & Hopker, 
2001; Mazure et al., 2002). 

• Aerobic exercise, toning, and resistance training can 
each reduce depressive symptoms (Ahmadi et al., 
2002; Dunn et al., 2005; Taliaferro et al., 2008). 

• Positive effects of exercise on depression apply 
across the lifespan, helping children (Sallis et 
al., 2000), teens (Dishman et al., 2006), young 
adults (McKercher et al., 2009), the middle-aged 
(Brown et al., 2005), or the elderly (Strawbridge et 
al, 2002). 

• Reasons for exercising matter. In a recent 
nationwide assessment of more than 40,000 
students by the American College Health 
Association, college women who exercised were 
less likely to report feeling hopeless or depressed— 
except for those who exercised frequently to lose 
weight (Taliaferro et al., 2008). 

• Adolescent and young adult women who 
participate in organized sports report lower levels 



of depression. Possible reasons include greater 
levels of parental and peer emotional support (Gore 
et al., 2001), as well as greater social acceptance 
(Boone & Leadbeater, 2006), social connectedness 
and self-esteem (Armstrong & Oomen-Early, 2009), 
and improved physical self-concept and body 
satisfaction (Dishman et al., 2006). 

• Moderate levels of sports activity are the most 
beneficial. In one study, high school seniors who 
played sports 3-6 hours/week were less depressed 
than those who played less often. More frequent 
participation had no such protective effect, perhaps 
due to the detrimental effects of overtraining 
(Sanders et al., 2000). 

• Moderate levels of exercise continue to be shown to 
be the most beneficial. In one study, young women 
who walked at least 7,500 steps a day were 50% 
less likely to be depressed than sedentary women. 
However, very high levels of physical activity 

were associated with greater risk of depression 
(McKercher et al., 2009). 

• Sports involvement may have long-lasting effects 
on mental health. Female college athletes are only 
two-thirds as likely as their nonathlete peers to be 
clinically depressed 10 years later (Wyshak, 2001). 

Suicide 

Background 

It is impossible to calculate the intangible cost of 
suicide, and suicide attempts, in terms of human 
sorrow; however, the economic costs to society 
(including medical costs, lost productivity, and lost 
wages) exceed $15.4 billion annually (Institute of 
Medicine, 2002). Each suicide leaves an average of six 
survivors, those family members and friends intimately 
affected by the death. Suicide is the third-leading 
cause of death among American teenagers and young 
adults ages 15-24, accounting for one of every eight 
deaths in this age group (American Association of 
Suicidology, 2006; CDC, 2008) 
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• Women are three times as likely to attempt suicide 
as men, but men are four times as likely to succeed 
(American Association of Suicidology, 2006). One 
reason for this difference is that men are more 
likely to use firearms, whereas women are more 
likely to use potentially reversible methods such as 
poisoning or suffocation (CDC, 2007; Institute of 
Medicine, 2002). 

• According to the Centers for Disease Control and 
Prevention, 36% of high school girls reported strong 
and persistent feelings of sadness or hopelessness 
in the past year, 19% seriously considered suicide, 
13% made a suicide plan, and 9% actually tried 

to kill themselves. One in 50 of those attempts 
resulted in an injury, poisoning, or overdose that 
had to be treated by a doctor or nurse (CDC, 2008). 

• The Centers for Disease Control and Prevention 
identified Hispanic girls as being at especially 
high risk for suicidal ideation and behavior; 42% 
felt sad or hopeless, 21% considered suicide, 15% 
made a suicide plan, 14% attempted suicide; and 
1 in 25 attempts required treatment by a health 
professional (CDC, 2008). 

• After doubling between the 1950s and the late 
1970s, female adolescent suicide rates have 
declined slightly since 1980 (American Association 
of Suicidology, 2008; National Adolescent Health 
Information Center, 2006). 

• Suicide attempts are especially common among 
adolescents; for every completed youth suicide, 
there are an estimated 100-200 attempts. In 

a typical American high school classroom, it is 
likely that one girl and two boys have tried to kill 
themselves in the past year (American Association 
of Suicidology, 2006). 

• Adolescent and young adult suicidal ideation and 
attempts are linked to other high-risk behaviors. 
These include substance use (tobacco, marijuana, 
cocaine, and other illegal drugs), sexual risk- 
taking, vehicular risk-taking, delinquency, and 
interpersonal violence (Bae et al., 2005; Barrios et 



at, 2000; Hallfors et al., 2004; Schilling et al., 2009; 
Thompson et al., 2006). 

Facts and Research Findings 
Although the relationship between overall physical 
activity and female suicidality depends partly on the 
motive for exercise, multiple studies have confirmed 
that women who participate in sports are less likely to 
consider, plan, or attempt suicide (Brown & Blanton, 
2002; Brown et al., 2007; Ferron et at, 1999; Harrison 
& Narayan, 2003; Oler et at, 1994; Page et at, 1998; 
Sabo et at, 2005; Taliaferro et at, 2008a; Tomori & 
Zalar, 2000; Unger, 1997). Unlike exercise alone, sports 
participation generally takes place within the context 
of a social network of coaches, teammates, parents, 
and others that fosters pro-social behavior and 
provides a therapeutic emotional support base. 

• Physical activity can be protective against 
suicidality (Taliaferro et at, 2008b). In adolescents 
and young adults who made nearly lethal 
suicide attempts, one study found far lower 
levels of physical activity, even after controlling 
for explanatory factors such as depression and 
alcoholism (Simon et at, 2004). 

• Exercise alone is not necessarily protective against 
suicidality for women; in fact, girls and women who 
engage in frequent exercise may have an elevated 
risk of suicidal behavior, possibly because seek to 
lose weight in order to compensate for poor body 
image, low self-esteem, and depression (Brown & 
Blanton, 2002; Taliaferro et at, 2008b; Thome & 
Espelage, 2004). 

• Female college students who don't participate 
in organized sports are two-thirds more likely to 
report suicidal behavior (Brown & Blanton, 2002). 

• Girls who consider sport an important part of a 
healthy life, and as a useful coping behavior during 
times of distress, are less likely to be suicidal 
(Tomori & Zalar, 2000). 

• In one nationwide study, high school girls who 
participated in organized sports were significantly 
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less likely to report feeling hopeless or suicidal, or 
report planning a suicide or having made multiple 
suicide attempts (Taliaferro et al., 2008a). 

• A second nationwide study found the protective 
effect of sports against suicidal thinking to be 
strongest for girls who participated on three or 
more teams (Sabo et al., 2005). 

• Another nationwide study found that female high 
school athletes were less likely to attempt suicide 
even after controlling for physical activity levels 
(Brown et al., 2007). 

• Having a sport-related identity influences the 
relationship between sports participation and 
suicidality. Compared to college students who 
do not see themselves in sport-related terms, 
self-identified athletes are half as likely to attempt 
suicide— whereas self-identified jocks are twice as 
likely to do so (Miller & Hoffman, 2009). 

Body Image 

Background 

One of the most pervasive and unchallenged 
prejudices in U.S. culture is the prejudice against fat 
people. By the age of five, children have absorbed the 
cultural bias against overweight (Musher-Eizenman et 
al., 2003). Popular imagery in media, literature, and 
advertising emphasizes a vision of female physical 
perfection that is unrealistically thin (Kilbourne, 2004; 
Lamb & Brown, 2006; Wolf, 2002). To the extent that 
girls and young women internalize such consistent 
messages (some subtle, some quite blatant), they 
are apt to make unfavorable comparisons between 
this idealized, unrealistic form and their own bodies 
(Groesz et al., 2002; Yamamiya et al., 2005). Although 
boys also experience dissatisfaction with their bodies, 
more commonly revolving around being insufficiently 
muscular, girls are especially vulnerable to developing 
and investing in a negative body image (Cash & 
Pruzinsky, 2002). While the active male body has 
traditionally been judged on its ability to accomplish 
desired goals, the objectified female body has 
traditionally been judged on its sexual attractiveness 



to men (Smolak, 2004). Negative body image is 
often associated with disordered eating (Ackard et 
al., 2002; Ricciardelli & McCabe, 2001), depression 
(Bearman & Stice, 2008; Brausch & Gutierrez, 2009), 
poor self-esteem (Clay et al., 2005; Tiggemann, 

2005), and even abuse of substances with appetite- 
suppressing qualities such as cocaine, amphetamines, 
and, especially, cigarettes (Clark et al., 2005; King et 
al., 2005; Parkes et al., 2008). 

• The U.S. weight-loss industry has grown rapidly 
in recent years; it represented approximately $30 
billion in 1992, $46 billion in 2004, and is forecasted 
to exceed $60 billion before the end of the current 
decade (Adams, 2005; U.S. Food and Drug 
Administration, 1992). 

• In one experiment, girls ages 5 to 8 who played 
with a Barbie doll reported lower body-esteem and 
a greater desire to be thinner compared with girls 
who played with a doll that had more realistic body 
proportions. According to one estimate, only .001% 
of women match Barbie’s large-breasted, narrow- 
hipped physical proportions. 

• Well over 90% of American girls own at least one 
Barbie doll (Dittmar et al., 2006; Norton et al., 1996; 
Rogers, 1999). 

• In one recent study, about half of girls 9-12 rated 
their own bodies as too heavy, although fewer 
than 15% were objectively overweight (Clark & 
Tiggemann, 2006). 

• Body dissatisfaction in American girls emerges by 
the age of 6 and is well-established by the age of 

9 (Davison et al., 2000; Lowes & Tiggemann, 2003; 
Sands & Wardle, 2003). 

• Only 12% of women (but twice as many men) 
think they look good in a swimsuit; moreover 31% 
of women are so uncomfortable that they avoid 
wearing a swimsuit in public, while that is true for 
only half as many men (Frederick et al., 2006). 
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• Among both teen and preteen girls, weight concern 
is a powerful motivator for tobacco use. Girls who 
are dissatisfied with their bodies are more likely 

to smoke as a means of weight control (Austin & 
Gortmaker, 2001; Kendzor et al., 2007; Neumark- 
Sztainer & Hannon, 2000). 

Facts and Research Findings 
Research on links between female body image and 
sports and exercise has been somewhat inconsistent. 
Physical activity can build feelings of competence and 
self-esteem; it also boosts metabolism, thus improving 
physical conditioning and therefore appearance 
(Hausenblas & Downs, 2001). However, several studies 
have found that female athletes and/or exercisers 
have poorer body images than their less active peers 
(Parsons & Betz, 2001; Prichard & Tiggemann, 2008). 
Social physique anxiety can lead girls and women to 
either become more active in order to improve their 
appearance or to avoid social situations where their 
bodies will be on display (Hausenblas et al., 2004; 
Niven et al., 2009). For example, discomfort with 
wearing a swimsuit may be a barrier to swimming 
(James, 2000). The relationship between athletic 
participation and body image also depends on 
the sport; conventionally “feminine” sports may 
reinforce girls’ acceptance of conventional cultural 
standards of female beauty, whereas nontraditional 
sports may ease the pressure to conform to those 
older standards. 

• Exercise tends to have a positive effect on body 
image over time. In one study, college women who 
participated in a 12-week program of either aerobic 
exercise or circuit strength training reported 
significant improvements in body image compared 
to a non-exercising control group (Henry et 

al., 2006). 

• Intervention programs emphasizing physical 
activity can serve as effective tools for reducing 
body dissatisfaction and improving body-esteem 
(Ciccomascolo & Grossi, 2008; Huang et al., 2007). 



• Sports participation tends to have a positive effect 
on body image over time. In one study, women who 
participated in organized sports prior to college 
reported having a significantly better sense of 
positive body image while in college (Richman & 
Shaffer, 2000). 

• Girls who participate in sports or athletic activities 
traditionally considered “feminine” or aesthetic, 
such as cheerleading, dance, or gymnastics, are 
more likely to report being ashamed of their bodies, 
feeling overweight, and actively trying to lose 
weight than girls who don’t participate in sports 
(Crissey & Honea, 2006; Parsons & Betz, 2001). 

• On average, female athletes are more likely to have 
positive a body image, and less likely to consider 
themselves overweight, than female nonathletes 
(Hausenblas & Downs, 2001; Miller et al., 2001). 

• According to Sabo and Velez (2008), girls 
participating in three or more sports per year are 
more likely to have high scores on body-esteem 
measurements at all grade levels. 

Self-Esteem 

Background 

Self-esteem, a positive or negative evaluation of one’s 
own worth, is a key indicator of psychological well- 
being (Rosenberg, 1989). Self-esteem is a product of 
two factors: a sense of competence or self-efficacy 
based on our performance or accomplishments and 
an awareness of how others perceive us (McGee 
& Williams, 2000).. Research on the health and 
behavioral consequences of self-esteem has been 
hampered by methodological weaknesses and should 
not be considered conclusive (McGee & Williams, 
2000); some researchers argue that the relationships 
in question have been significantly exaggerated 
in popular perception (e.g., Goodson et al., 2006). 
However, some studies have found links between 
low self-esteem and substance use (Boden et al., 
2008; Swaim & Wayman, 2004; Wild et al., 2004a); 
sexual risk-taking (Ethier et al., 2006; Spencer et al., 
2002); depression and suicidality (Orth et al., 2008; 
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Wild et al., 2004b); and unhealthy eating behavior 
(Martyn-Nemeth et al., 2009). Women, especially 
in adolescence, consistently suffer from lower self- 
esteem than their male peers, particularly in specific 
areas relating to appearance and physical competence 
(Gentile et al., 2009, Quatman & Watson, 2001). 

• In Western cultures, girls tend to experience a 
significant decline in self-esteem over the course 
of adolescence, with the most severe loss found 
in white girls (Baldwin & Hoffmann, 2002; Biro et 
al., 2006). 

• One important reason for low female self-esteem 
is that advertising, media in general, and popular 
culture pervasively sexualize girls and young women 
(American Psychological Association, 2007). 

• For many girls, low self-esteem is linked to negative 
perceptions of weight, body fat, and body mass 
(Dunton, Jamner & Cooper, 2003). 

• The link between self-esteem and sexual behavior 
differs considerably by gender; one study found 
that boys were more than twice as likely to be 
sexually precocious if they had high self-esteem, 
while girls were three times as likely to be sexually 
precocious if they had low self-esteem (Spencer et 
al., 2002). ) 

• Links between low self-esteem and depression are 
particularly strong. Both can be buffered by social 
support and social connectedness (Orth et al., 

2008; Williams & Galliher, 2006). 

Facts and Research Findings 
Research is divided on whether exercise and physical 
activity have positive impacts on women's self- 
esteem (e.g., Fox 2000) or not (e.g., Tiggemann & 
Williamson, 2000). This is due, in part, to a shortage 
of randomized, carefully controlled research studies 
that successfully isolate the influence of exercise 
itself from other factors that influence self-esteem, 
such as family dysfunction and/or poverty. Studies 
of the influence of sports participation on overall 
self-esteem have also had mixed results. One key 



area in which women and men differ is in athletic or 
physical self-esteem, a difference that can be seen 
early in the lifespan. Among children who play sports, 
boys report higher athletic self-esteem and perceived 
athletic competence than girls, a gender gap that 
increases during adolescence (Jacobs et al., 2002; 
Klomsten et al., 2004). The strongest findings suggest 
that sport affects girls’ global self-esteem in indirect 
ways: by influencing other psychosocial factors that 
in turn contribute to a sense of physical and overall 
self-worth. For example, the relationship between 
sports participation and global self-esteem may be 
mediated by peer acceptance (Daniels & Leaper, 
2006), sport self-concept (Slutzky & Simpkins, 2009), 
social connectedness (Armstrong & Oomen-Early, 
2009), attachment to school (Tracy & Erkut, 2002), 
enjoyment of sports (Shaffer & Wittes, 2006), physical 
competence (Bowker, 2006), positive body image, 
and gender-role flexibility (Richman & Shaffer, 2000). 

• Research shows that sports participation is 
positively associated with self-esteem in elementary 
school girls (McHale et al., 2005), 12 th grade 

girls (Dishman et al., 2006), and college women 
(Armstrong & Oomen-Early, 2009). 

• Tensions over gender-appropriate behavior can 
complicate the link between sports participation 
and self-esteem because female athletes risk being 
perceived as masculine by their peers (Daniels & 
Leaper, 2006; Richman & Shaffer, 2000). In one 
study, 11 th -grade girls who endorsed a strongly 
feminine gender role orientation had lower self- 
esteem if they played competitive sports but higher 
self-esteem if they played recreational sports that 
were more socially-oriented and less competitive 
(Bowker et al., 003). 

• The more time girls spend participating in team 
sports, the better they feel about their athletic 
abilities and the higher their level of self-esteem. 

The same link has not been found for individual 
sports (Pedersen & Seidman, 2004; Slutzky & 
Simpkins, 2009). 
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• Positive links between sports participation and girls’ 
self-esteem have been found for white, African- 
American, and Hispanic girls (Erkut & Tracy, 2002; 
Schmalz et al., 2007; Tracy & Erkut, 2002). 

• The indirect impact of sports participation on self- 
esteem has a shelf life of at least several years. In 
one study, preadolescent girls (ages 9-11) reported 
higher self-esteem two years later (Schmalz et al., 
2007); in another study, women's pre-college sports 
participation predicted their self-esteem during the 
college years (Shaffer & Wittes, 2006). 

Pathogenic Weight Loss Behavior 

Background 

Eating disorders are on the rise in the United States, 
affecting as many as 10-million Americans (National 
Eating Disorders Association, 2009) and over 90% 
of victims are female (Hoek & van Hoeken, 2003; 
Mitchell & Bulik, 2006). About 1% of women meet 
the diagnostic criteria for anorexia nervosa, a 
condition in which distorted body image and intense 
fear of gaining weight lead to voluntary starvation. 
Bulimia nervosa, a cyclical pattern of binge eating 
and purging, affects 1-2% of women. More than 3% 
of women suffer from a recently recognized third 
condition, binge eating disorder (Hudson et al., 2007). 
Far more common is a subclinical but maladaptive 
pattern of disordered eating that includes the use of 
dangerous weight control techniques such as self- 
induced vomiting; fasting; use of laxatives, diuretics, 
or diet pills; and excessive exercise (CDC, 2008; 
Neumark-Sztainer, 2005). Pathogenic weight control 
is associated with nutritional deficiencies, chronic 
fatigue, decreased bone density, erosion of tooth 
enamel, menstrual and reproductive abnormalities, 
lowered self-esteem, anxiety, and depression 
(Academy for Eating Disorders, 2009; Courtney et al., 
2008; Fairburn & Harrison, 2003). 

• Eating disorders are most common among 
adolescent and young adult women; 86% of cases 
report onset by age 20, and some girls have been 
diagnosed as young as age 7 (National Association 



of Anorexia Nervosa and Associated Disorders, 
2004; Ricciardelli & McCabe, 2001). 

• Anorexia nervosa has the highest mortality rate 
of any mental illness: as many as 20% of cases 
end in death according to some estimates (Eating 
Disorders Coalition, 2009). 

• Unhealthy weight control behaviors are common 
among young women who are not eating- 
disordered. Nearly half of the college women in a 
recent study, reported attempting to compensate 
for the effects of eating by fasting (11.3%), 
exercising vigorously (16.3%), or both (15.4%) in the 
past month (LePage et al., 2008). 

• More than half of adolescent girls use health- 
compromising weight control techniques such 
as skipping meals, fasting, smoking cigarettes, 
vomiting, and taking laxatives (Neumark-Sztainer, 
2005). Overweight girls are especially prone to use 
these strategies (Neumark-Sztainer et al., 2007). 

• High school girls are more likely than boys to report 
that in the past month they have fasted for 24 hours 
or longer (16.3% vs. 7.3%); used diet pills, powders, 
or liquids without a doctor’s advice (7.5% vs. 4.2%); 
or vomited or taken laxatives (6.4% vs. 2.2%) to lose 
or avoid gaining weight (CDC, 2008). 

• African-American women are at lower risk for 
anorexia and bulimia than white women, in part 
because they are less likely to adopt excessively 
thin beauty ideals (Perez & Joiner, 2003; Striegel- 
Moore et al., 2003). However, women of color are 
at no less risk for binge eating disorder and some 
pathogenic weight control techniques (Crago & 
Shisslak, 2003; Taylor et al., 2007). 

Facts and Research Findings 
Female athletes are at elevated risk for pathogenic 
weight control behavior. In conjunction with 
amenorrhea and osteoporosis, eating disorders are 
part of a “Female Athlete Triad" that undermines 
health and (ironically) athletic performance (American 
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College of Sports Medicine, 2007; Manore et al., 

2007). Sports participation may be a risk factor 
for eating disorders because of unique pressures 
to maintain a specific body weight and shape; 
personality traits commonly found in athletes, such as 
perfectionism, competitiveness, and compulsiveness, 
as well as competition-related anxiety may also play a 
role in disordered eating (de Bruin et al., 2009; Gulker 
et al., 2001; Holm-Denoma et al., 2009; Hopkinson & 
Lock, 2004). Pathogenic weight control techniques 
may even be perceived as '‘normal” within an athletic 
context, such as ballet dancers who routinely purge or 
gymnasts who stop menstruating due to self-imposed 
dietary restrictions. 

• Eating disorders are most common in aesthetic 
sports that are scored on appearance or form 
(e.g., dancing, figure skating, or gymnastics); after 
puberty, the small-breasted, narrow-hipped ideal for 
these sports is difficult to attain without pathogenic 
weight control techniques (Bonci et al., 2008; Engel 
et al., 2003; Greydanus & Patel, 2004; Ryan, 1995; 
Sundgot-Borgen & Torstveit, 2004). 

• Lean sports (e.g., running, swimming, or cycling) 
may also invite pathogenic weight-control 
behaviors. Adult women have about 25% body 
fat, elite female distance runners 12-16%, and elite 
female sprinters 8-10% (Greydanus & Patel, 2004). 
One recent study found 3% of non-lean-sport 
athletes at high risk for disordered eating but a 
much greater percentage (25%) of lean-sport 
athletes were at risk (Reinking & Alexander, 2005). 

• Athletes often face significant social or financial 
pressure to regulate their body weight or shape. 
Failure may be noted, and sanctioned by, coaches, 
spectators, judges, and the athlete herself (Beals & 
Manore, 2002; Muscat & Long, 2008). 

• Unsurprisingly, the most common weight-control 
behavior used by female college athletes is exercise. 
In one study, one-fourth of athletes exercised at 
least two hours a day for weight-related reasons— in 



addition to their sport training (Greenleaf et 
al., 2009). 

• Elite athletes are at greater risk for pathogenic 
weight control behavior than those who compete 
at a lower level or participate in recreational sports 
only (Sundgot-Borgen & Torstveit, 2004; Smolak et 
al., 2000). 

• A NCAA study found that 9% of female college 
athletes have clinically significant problems with 
bulimia and 3% have clinically significant problems 
with anorexia. Weekly binge eating is reported 

by 11% while 5.5% reported purging through self- 
induced vomiting, laxatives, or diuretics (Johnson et 
al., 1999). 

• Pathogenic weight control also occurs in younger 
athletes. In one study, 19.6% of female high school 
athletes reported disordered eating in the past 
month (Pernick et al., 2006). A second study found 
middle and high school girls to be at least twice as 
likely to use vomiting, laxatives, or steroids if they 
participated in weight-sensitive sports (Vertalino et 
al., 2007). 

A study using the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-IV) to define eating disorders 
found that such disorders were present in 31% of 
elite female athletes in “thin-build” sports (such as 
gymnastics and distance running), compared with 
5.5% of nonathletes (Byrne & McClean, 2002). 
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V. Educational and 
Social Dimensions 

American girls faced gender bias in both education 
and athletics throughout most of the 20th century. 
Young girls were not pushed to pursue their own 
career goals and society expected women to 
depend on their husbands in order to survive. 

Similar to sports, certain academic subjects (e.g., 
science and mathematics) and careers (researchers 
and engineers) were labeled “masculine” by many 
educators and school advisors (Damarin, 2000). 
Recently however, girls have made progress 
overcoming societal stereotypes by excelling in 
academics. The pro-education orientation of young 
females is further demonstrated by the fact that 
85% of girls graduate from high school, 27% earn a 
college degree, and 10% receive an advanced degree 
(U.S. Bureau of the Census, 2009). This represents an 
almost 30% increase in the number of girls earning 
high school and college diplomas since the 1970s (U.S. 
Census, 2006). 

Several research studies highlight a positive 
connection between athletic participation and 
academic performance for both boys and girls. 
Interestingly, several researchers note that girls may 
reap more positive benefits from sport participation 
than boys. More specifically, sport participation 
has been shown to improve girls’ performance in 
traditionally male-dominated subjects such as math 
and science. 

Sport and Academic Gains 

Background 

Contrary to the "dumb jock” myth, research shows 
that participation in high school athletics can lead 
to improved academic performance. The positive 
academic outcomes derived from sport participation 
may include better grades, fewer disciplinary 
problems, increased attendance, and a greater desire 
to attend college. These positive outcomes are seen 
in both girls and boys and some have suggested 
that girls may experience greater benefits than boys 
(Broh, 2002). There are several mediating factors 
that influence the effect of sport participation on 



academics including socioeconomic status, the “jock 
stereotype,” gender, race, and ethnicity. In fact, white 
girls appear to reap more positive benefits from 
sport performance than their African-American and 
Hispanic counterparts. 

Facts and Research Findings 

• In a comprehensive review of the literature 
pertaining to high school sport participation 
and educational attainment, Hartmann (2008) 
concluded, “research has time and again 
demonstrated a strong and positive correlation 
between high school sports participation and 
academic achievement” (p. 3). 

• With regards to educational success, interscholastic 
athletics have a similar positive effect to endeavors 
such as band, debate, music, and art that are 
commonly considered more “intellectual” (Barber, 
Eccles, & Stone, 2001; Darling et al., 2005; Eccles & 
Barber, 1999; Eccles et al., 2003; Marsh, 1992). 

• Economists have found a positive association 
between sports participation and future wages and 
earnings (Barron, Ewing, & Waddell, 2000; Curtis, 
McTeen, & White, 2003; Ewing, 1995, 2007; Howell, 
Miracle, & Rees, 1984). 

• Lipscomb (2006) found that high school athletes 
were 5% more likely have college aspirations than 
their peers who did not participate in sports. 

Kaylor and Flores (2007) suggested that female 
athletes from Culturally and Linguistically Diverse 
(CLD) backgrounds benefit from having an 
advisor or mentor who can help them formulate 
academic goals to positively affect their motivation 
as students. 

• The positive effect of sports on academics appears 
to be similar, if not stronger, in girls than boys 
(Crosnoe, 2001, 2002; Hanson & Krauss, 1998; Sabo, 
Melnick, & Vanfossen, 1993). Positive effects may 
vary, however, depending on sport, and may be 
mediated out by racial and ethnic group (Eitle & 
Eitle, 2002; Hartmann, 2008). 
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• According to Troutman and Dufur (2007) females 
who participate in high school sports are more 
likely to complete college than those who do not 
participate in sports. 

• Girls who participate in sports are more likely to 
experience academic success and graduate from 
high school than those who do not play sports 
(Sabo, Melnick, & Vanfossen, 1989a). 

• Athletes in high school tend to do better 
academically over time (Crosnoe, 2002; Danish, 
2002; Eccles & Barber, 1999; Marsh & Kleitman, 
2003; Videon, 2002). 

• Using a longitudinal sample of nearly 600 western 
New York adolescents, Miller et al. (2005) found 
that female and African-American adolescents 
who identified themselves as jocks reported lower 
grades than those who did not identify with the 
term “jock.” Female athletes in the study also 
reported higher grades than female nonathletes. 

• High school female athletes expressed a greater 
interest in graduating from college (Melnick, 
Vanfossen, & Sabo, 1988). 

• A longitudinal study of 22,696 high school students 
in 1,052 schools found that both female and male 
athletes had higher grades, higher educational 
aspirations, and fewer school-related discipline 
problems than nonathletes (Fejgin, 1994). 

• A nationwide study followed a sample of high 
school students between their sophomore and 
senior years. The positive educational impact of 
school sports was just as strong for girls as for 
boys and included improved self-concept and 
higher educational aspirations in the senior year, as 
well as greater school attendance; math, science 
and honors course enrollment; and time spent on 
homework (Marsh, 1993). 

• High school athletic participation significantly 
lowered dropout rates for white females in 



suburban and rural schools (Sabo, Melnick & 
Vanfossen, 1989b). 

• After finding that high school sports participation 
positively influenced 14 out of 22 senior and 
postsecondary educational outcomes (and 
showed no negative impact on the remaining eight 
outcomes), Marsh (1993) concluded, “participation 
in sport apparently adds to— not detracts 

from— time, energy, and commitment to academic 
pursuits” (p. 35). 

• Researchers chose a nationwide sample of young 
people who were studied between their sophomore 
and senior years in high school and for four years 
after high school (1988-1994). Students involved 
with school sports had higher grades, more 
Carnegie units, and higher educational aspirations. 
Athletes spent more time on homework and applied 
to more colleges and universities. Two years after 
high school, former athletes were more likely to be 
enrolled in university and to have higher educational 
aspirations (Marsh & Kleitman, 2003). 

African-American and Hispanic/Latino female athletes 
reported better grades in high school and greater 
involvement with extracurricular activities than female 
nonathletes. However these effects were more short- 
lived than for whites, for whom high school sports 
participation was associated with higher rates of 
college attendance and completion (Sabo, Melnick, & 
Vanfossen, 1989). 

• In rural schools, Hispanic female athletes were 
three times less likely to drop out of school than 
nonathletes (Sabo, Melnick, & Vanfossen, 1989). 

• Hispanic female athletes (especially from rural 
schools) were more likely than nonathletes to 
improve their academic standing while in high 
school, reach graduation and then attend college. 
(Sabo, Melnick, & Vanfossen, 1989). 

• According to the NCAA, female athletes are more 
likely to graduate from Division I colleges and 
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universities compared to their male counterparts 
or the overall student population. (Christianson, 
2008; NCAA Federal Graduation Rates Report, 
2008). While the 2001-2002 graduation rate for all 
students was 62%, the graduation rate for female 
athletes was 72%. 

• Although female college athletes in NCAA Division 
I schools generally graduate at higher rates than 
other students and male athletes, graduation rates 
for non-white female athletes lag behind those of 
white female athletes by as much as nine points. 
Graduation rates for female athletes by race and 
ethnicity for 2001-2002 were as follows: white 
female athletes, 74%; Asian/Pacific Islander, 72%; 
Hispanic, 69%; African-American,; and Native 
American female athletes, 65% (NCAA Federal 
Graduation Rates, 2008). 

• In a study of the graduation success of 16 
teams that advanced in the 2009 NCAA Men's 
and Women's Basketball Tournaments, female 
basketball players had greater academic success 
than male basketball players. Further, for both 
men’s and women’s teams, white athletes had 
higher graduation rates than African-American 
athletes (Lapchick et al., 2009). 

• Anecdotal stories frequently appear in mass 
media suggesting college athletes get preferential 
treatment by faculty. In a 2007 study of 538 
athletes (314 males and 224 females), results 
suggest that athletes may encounter negative 
prejudices from some faculty members at times 
while also benefiting from special treatment 
from others. Higher percentages of male athletes 
expressed a view that some faculty harbor negative 
perceptions of athletes compared to female 
athletes (39.6% to 23.7% respectively) and a higher 
percentage of male athletes reported receiving 
lower grades than they deserved than female 
athletes (30 .4% compared to 22.3%). At the same 
time, almost twice as many male athletes reported 
receiving higher grades than they deserved 



compared to their female athlete counterparts 
(13.8% compared to 7.6%) (Simon et al., 2007). 

Mathematics and Science Achievement 

Background 

For many years girls were pushed away from 
traditionally “masculine” disciplines such as math and 
science (Sax et al., 2009). due to a belief that boys 
had an “innate ability” for math and science while 
girls possessed a “natural dislike” for these subjects 
(Halpern et al., 2007; Hyde & Mertz, 2009; Kiefer 
& Sekaquaptewa, 2006, 2007). For many girls, this 
meant that the educational doors leading to technical 
and scientific careers were closed in their faces. 

• 7% of teenage girls reported an intention to work 
in science, engineering, and technology compared 
with 17% of boys (Marlino, & Wilson, 2003). 

• In 2000, 21% of the Ph.D.s in mathematical and 
computer sciences, and 15.7% of the Ph.D.s in 
engineering at American universities, were awarded 
to women (National Science Foundation/Division of 
Science Resources Statistics, 2000). 

• 40% of girls and 31% of boys said that 
math was their least favorite subject (Girls 
Incorporated, 2004). 

• 21% of girls and 17% of boys said that 
science was their least favorite subject (Girls 
Incorporated, 2004). 

It is increasingly evident that the gender disparity 
in math performance between boys and girls is a 
reflection of cultural expectations rather than hard- 
wired differences between the sexes (Berger et al., 
2007; Halpern et al., 2007; Hyde & Mertz, 2009). 
Despite what some have characterized as a general 
aversion to math and science, a significant number of 
young girls are beginning to enroll in honors courses 
and girls’ performance on the math portion of the 
SAT has improved. Further, as Halpern et al. (2007) 
point out, the differences between women’s and 
men’s math- and science-related abilities and choices 
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are far more subtle and complex than the oft-stated, 

oversimplified, perception that men are better than 

women in math and science. 

• The average math SAT score for women has 
increased by 19 points since 1993 (National Science 
Foundation, 2003). 

• Over the past 20 years, scores on the ACT exam 
have increased for both boys and girls, with minimal 
differences by sex in composite scores (boys, 21; 
girls, 20.9). A small sex difference was reported in 
2004 in mathematics scores, with boys reporting 
an average score 1.1 points higher than that those 
reported by girls girls (Lacampagne et al., 2007). 

• According to The College Board (2003) a higher 
percentage of young women (55%) enrolled in 
honors math than young men (45%). Young women 
also enrolled in honors science courses at a higher 
percentage (57% vs. 43%). 

• In 2005, girls had lower scores on the math section 
of the SAT compared to boys. Within the subgroup 
consisting of girls, there were differences in average 
performance by race and ethnicity. Asian-American 
girls averaged a score of 566 in math while African- 
American girls averaged a score of 424. With the 
exception of African-Americans, for whom the 

sex difference favoring boys was 18 points, across 
different racial and ethnic groups, the size of the sex 
difference is at least 29 points (College Board, 2005 
as reported in Lacampagne et al., 2007). 

• According to Lacampagne et al. (2007), the largest 
differences in mathematics achievement levels 
favoring boys are found in the small percentage of 
students at very advanced levels. 

• Results from the 2005 National Assessment of 
Education Progress (NAEP) High School Transcript 
Study indicate that high school girls, on average, 
earn slightly more credits in mathematics and 
science (7.3) than boys (7.1). A greater percentage 
of girls completed biology, advanced placement 
biology, and chemistry (Shettle et al., 2007). 



• Based on data from the U.S. Department of 
Education High School Transcript Study, girls, on 
average, had a higher combined high school grade 
point average in mathematics and science than 
did boys in every year between 1990 and 2005 
(National Girls Collaborative Project, 2009). 

• Using data from the National Assessment of 
Educational Progress (NAEP) findings indicate that 
mathematics scores for both African-American 
and white public school students in grades 4 and 8 
nationwide were higher than those reported in any 
previous assessment, going back to 1990. However, 
on average, white students recorded scores that 
were 26 points higher than African-American 
students. In 2007, the average score gains for 
African-American females were greater than those 
of their white peers (Vanneman et al, 2009). 

• Contrary to the perception that girls are not 
interested in math and science, women earned 
78% of all bachelor’s degrees, 78% in psychology, 
62% in biological sciences, 51% in chemistry, 46% 
in mathematics, 25% in computer sciences, 22% in 
physics, and 21% in engineering in 2004 (National 
Science Foundation, 2006). Women earn fewer 
graduate degrees in math and science disciplines 
and do not pursue careers in math and science to 
the degree men do (Halpern et at, 2007). 

Facts and Research Findings 
Since the passage of Title IX women have begun to 
break into the traditionally male-dominated world 
of sports. Coinciding with this increased sport 
participation (and possibly because of it) women have 
also begun to enter into the traditionally male areas 
of math and science. Research suggests that there 
may be a connection between sport participation 
and math and science performance. In fact, in some 
studies, female high school athletes performed better 
in math and science courses than their female, non- 
athletic counterparts. 

• In a study designed to determine the independent 
contributions of physical activity (distinguished 
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from physical education) to academic achievement 
in children, Stevens et al. (2008) found that physical 
activity was significantly and positively related to 
both mathematics and reading achievement in boys 
and girls. 

• In a study of 134 children in the third, fourth, and 
fifth grade, Eveland-Sayers et al. (2009) found that 
physical fitness and academic achievement were 
linked in elementary school children. The study 
further found that the link was stronger for girls 
than for boys. 

• Using data gathered for the 3,990 elementary 
students (kindergarten through eighth grade) in 
the Cambridge Public School Department for the 
academic year 2004-2005, Chomitz et al. (2009) 
reported a statistically significant relationship 
between fitness and academic achievement 

in math. 

• Using data from the Early Childhood Longitudinal 
Study, Kindergarten Class of 1998 to 1999, Carlson 
et al. (2008) reported a small but significant 
benefit for academic achievement in mathematics 
and reading for girls enrolled in longer periods 

of physical education (70-300 minutes). For 
boys, more physical education wasn't associated 
with academic achievement, either positively 
or negatively. 

• Results from a study of 11,957 children across the 
United States indicate that students who participate 
in school activities such as physical education 
classes and team sports, or played sports with 
their parents, are 20% more likely than sedentary 
children to earn an "A” in math or English (Nelson & 
Gordon-Larson, 2006). 

A study by Lipscomb (2006) found that students who 

participated in high school sports scored 2% higher in 

standardized math and science tests. 

• A 2002 study by the California Department of 
Education (CDE) showed a positive correlation 



between academic achievement and fitness scores 
with a greater association in math than in reading. 

• Math scores increased with physical activity in a 
study conducted by Dwyer, Coonan, Leitch, Hetzel, 
& Baghurst (1983). 

• Students who participated in a program that 
required them to participate in five more hours of 
physical activity each week showed improvements 
in math and overall intelligence scores despite 
spending 13-14% less time in the classroom 
(Shephard, 1997; Shephard et al., 1984). 

• Increased physical activity has been shown to 
improve math scores, even when it replaces 
classroom time (NASPE, 2006). 

• Intense physical activity programs have a positive 
effect on performance in math, reading, and writing 
(Symons, Cinelli, James, & Groff, 1997). 

• High school girls who play sports are more likely 
to do well in science (Hanson & Kraus, 1998, 

1999). Research on the relationship of sport type 
to academic success in science suggests that 
females involved in sports that challenge gender 
stereotypes may manifest better academic success 
in science classes compared with girls who 
participate in more “feminine" sports (Crissey et 
al., 2005). 

Using National Educational Longitudinal Survey data, 
Eitle (2005) found that for female students in grades 
8 and 10, the academic achievement benefits in 
math, science, and history may be greater, and more 
consistent, for white girls who participate in team and 
individual sports— with the exception of softball or 
basketball— than for African-American athletes. 

• One study followed a nationwide sample of 11,683 
high school students between their sophomore 
(1980) and senior years (1982). Compared to 
female non-athletes, female athletes reported 
greater access to, and more positive attitudes 
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toward, science and math courses. These findings 
were especially marked among white females from 
higher socioeconomic backgrounds (Hanson & 
Kraus, 1998). 

• A nationwide sample of 8,325 young women was 
studied between their eighth-grade year (in 1987- 
88), through their sophomore year and senior 
year, and finally two years after high school (1994). 
Sports participation had a positive effect on math 
and science access, attainment, and attitude with 
the strongest influence occurring in the sophomore 
year (Hanson & Kraus, 1999). 

Exercise and Learning 

Background 

Recently many school systems have downsized or 
eliminated their physical education programs in 
a response to economic struggles and the belief 
that more classroom time will improve academic 
performance. Therefore, many children are not 
receiving the recommended amount of physical 
activity each week. Additionally, the decreased 
opportunity to participate in physical activity may be 
more pronounced for girls than boys. 

• From 2005-2006 only 28% of high school girls met 
the current physical activity requirements. White 
(30%) and Hispanic girls (27%) were more likely to 
meet current standards for physical activity than 
African-American girls (21%) (National Center for 
Education Statistics, 2003). 

• The percentage of students taking daily physical 
education classes dropped from 42% to 29% 
between 1991 and 1999 (Centers for Disease Control 
and Prevention, 2003). 

• Only 48% of high school girls attended a 
physical education class at least once a week in 
2005 or 2006 (National Center for Education 
Statistics, 2003). 

• Despite recommendations that children should 
engage in 60 minutes of moderate activity on most 



days of the week, estimates are that only 3.8% of 
elementary schools provide daily physical education 
(Lee, Burgeson, Fulton, & Spain, 2007). 

• While white girls tend to be more physically 
active than African-American girls (Aaron, Kriska, 
Dearwater, et at, 1993; Crespo, Ainsworth, Keteyian, 
Heath, & Smit, 1999; Crespo, Smit, Andersen, Carter- 
Pokras, & Ainsworth, 2000; Heath, Pratt, Warren, 

& Kann, 1994; Sallis, Zakarian, Hovell, & Hofstetter, 
1996; Trost, Pate, Saunders, Ward, Dowda, & Felton, 
1997; Washburn, Kline, Lackland, & Wheeler, 1992; 
Wolf, Gortmaker, Cheung, Gray, Herzog, & Colditz, 
1993), starting as early as age 10 both white and 
African-American girls show a steady decrease 
in physical activity (Crespo, Ainsworth, Keteyian, 
Heath, & Smit, 1999; Crespo, Smit, Andersen, 
Carter-Pokras, & Ainsworth, 2000; Department of 
Health and Human Services, 1996; Sallis, Alcaraz, 
McKenzie, & Hovell, 1999; Washburn, Kline, Lackland, 
& Wheeler, 1992) 

In a study by Sue et al. (2002) the activity levels 
of 1,213 African-American girls and 1,166 white girls 
decreased significantly between the ages of 9 and 
18. White girls suffered a 64% decline, while African- 
American girls experienced a 100% decline in activity. 

• Vigorous physical activity is more common among 
white female high school students than Hispanic 
and African-American females (Centers for Disease 
Control and Prevention, 2002). 

• Overall, male students (87.7%) are significantly more 
likely to have exercised 20 or more minutes in their 
average physical education (PE) classes than female 
students (78.8%) in their PE classes (Centers for 
Disease Control and Prevention, 2002). 

• Nationwide 51.7% of students were enrolled in PE 
class. Approximately one-third (32.2%) of students 
nationwide attend PE class daily. There were no 
significant sex differences in participation in ninth 
and 10 th grade, but male students in grade 11 (30%) 
were significantly more likely than female students 



Her Life Depends On It II: Sport, Physical Activity, and the Health and Well-Being of American Girls and Women 



53 



(15.6%) to have attended PE classes daily. In grade 
12, males (26.1%) were significantly more likely 
than female students (14.7%) to have attended 
daily PE classes (Centers for Disease Control and 
Prevention, 2002). 

Facts and Research Findings 
Several studies have shown that physical activity 
does not need to be sacrificed to improve academic 
performance. In fact, in many cases participation 
in physical activity has been shown to improve 
academic performance. 

• Exercise itself may be associated with increased 
cognitive energy and learning. At a time when 
physical education classes are being dropped from 
many school curriculums, evidence suggests that 
physical activity and learning go hand-in-hand 
(Action for Healthy Kids, 2003). 

• Several researchers have suggested that there 
is a link between physical fitness and some 
physiological functions which may improve 
cognitive performance (Colcombe et al., 2003; 
Endres et al., 2003; Moss, Franks, Briggs, Kennedy, 

& Scholey, 2005; Perico et al., 2005; Sohn, Chung, & 
Jang, 2005; Swain et al., 2003; Zheng et al., 2005) 

• Schools that offer intense physical activity 
programs for their students experience an increase 
in academic achievement, concentration, and a 
decrease in disruptive behavior (Kolbe, Green, 
Foreyt, et al., 1986; Symons, Cinelli, James, & 

Groff, 1997). 

• In a sample of 200 overweight 7- to 11-year-old 
children, physical activity improved cognitive 
function and test scores (Davis, Tkacz, & 
Tomporowski, 2007; Hellmich, 2007). 

• In a study by Collingwood, Sunderlin, and Reynolds 
(2000), grade point average and attendance 
improved when physical activity increased. 

• In some studies physical activity increased self- 
reported GPA and self-esteem and administration- 



reported academic performance (Dwyer, Blizzard, & 
Dean, 1996; Dwyer, Sallis, Blizzard, Lazarus, & Dean, 
2001; Field, Diego, & Sanders, 2001; Linder, 1999; 
Tremblay, Inman, & Willms, 2000). 

• Shephard (1997) and Shephard, Voile, Lavallee, 
LaBarre, Jequier, and Rajic (1984) found that 
participating in physical activity each week 
improved arousal and attention levels in the 
classroom as well as academic performance for 
second- and sixth-graders. 

• Studies show that when a significant amount of 
time is dedicated to physical activity during the 
school day, academic performance is equal to, if not 
greater than that of students who are sedentary 
(Linder, 2002; Shephard, 1997; Tremblay, Inman, & 
Willms, 2000). 

• Children who participate in physical activity 
experience several benefits that may positively 
impact their academic performance including 
increased brain function, higher energy, increased 
concentration, and increased self-esteem (Cocke, 
2002; Dwyer, Coonan, Leitch, Hetzel, & Baghurst, 
1983; Shephard, 1997; Tremblay, Inman, & 

Willms, 2000). 

• Research suggests that regular exercise can 
improve cognitive function and increase the brain’s 
ability to maintain healthy neurons (Cocke, 2002). 
Additionally, physical activity may increase energy 
and decrease boredom by providing a break 
from regular classroom activity. This increased 
energy and time away from the classroom may 
result in higher attention levels during instruction 
(Linder, 1999). 

• The California Department of Education (CDE) 
(2002) found a highly positive correlation between 
academic achievement and fitness scores. In 
addition, females showed higher academic 
achievement at higher fitness levels than males. 
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• Harvard professor John Ratey (2008) suggests that 
exercise can help people focus and may help new 
neurons grow. 

• In a study of 259 third- and fifth-graders Hillman, 
Erickson, and Kramer (2008) found that BMI and 
aerobic capacity were significantly related to higher 
academic scores. In addition, they found that 
students who were more physically fit had more 
activity in the prefrontal cortex of their brain, which 
is known for its control over other brain processes. 

• Studies show that daily physical education periods 
do not adversely affect academic performance; 

in fact, regular exercise may improve cognitive 
functioning and concentration in students 
(Pellegrini & Smith, 1998; Shephard, 1997; Sibley & 
Etnier, 2003; Tomporowski, 2003). 

• Several studies in Australia, Korea, and the United 
States found a positive relationship between 
physical fitness scores and academic performance 
in elementary and high school students (Castelli, 
Hillman, Buck, & Erwin, 2007; Chomitz, et al., 2009; 
Dwyer, Sallis, Blizzard, Lazarus, & Dean, 2001; 
Eveland-Sayers, et al., 2009; Kim et al, 2003; Knight 
& Rizzuto, 1993). 

• A study in North Carolina found that students who 
received daily 10-minute activity breaks had an 8% 
increase in on-task behavior (Mahar et al., 2006). 

• Physical exercise may boost brain function, improve 
mood, and otherwise increase learning (King, 1999) 

• A review of almost 200 studies on the links between 
exercise and cognitive functioning reported that 
physical activity enhances learning (Etnier et 

al, 1997). 

• Several studies document links between physical 
activity programs and concentration, as well as 
favorable academic outcomes such as better test 
scores and enhanced performance in math and 
reading (Shephard et al, 1984; Shephard, 1997; 
Symons et al, 1997). 
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VI. Athletic Interest 
and Participation 

Interest in Sports 

Background 

Title IX opened the doors of athletic opportunity 
for girls in 1972; since that time female participate 
increasingly at all levels of American sports. While 
data exist on female participation rates in sport, little 
is known about what gets girls interested in sports 
and physical activity and maintains that interest 
over time. 

Facts and Research Findings 
Why some young girls take an interest in physical 
activity and sports while others do not has attracted 
the attention of researchers. Girls get involved 
with sports for many reasons, including self-image, 
body-image, peer support, parental encouragement, 
presence of role models, cultural supports, and not 
encountering barriers to their participation. Girls 
and their families also need program resources, safe 
venues, and opportunities to participate in school and 
community sports programs. 

• A study of 20 middle school girls explored their 
attitudes toward participating in physical education 
classes. Findings indicate that when girls of that 
age feel connected to encouraging teachers, those 
who emphasize participation and effort over skill 
per se and who create a safe environment for 

girls both emotionally and physically, the girls 
want to compete and stay involved in PE classes. 
(Constantinou et at, 2009). 

• Girls who engage in more “masculine” childhood 
activities, such as dodge ball, basketball or football, 
were more likely to get involved with organized 
sports (Giuliano, Popp & Knight, 2000). 

• Girls who played in mainly male or coed groups as 
children were more likely to participate in sports 
later in childhood (Women's Sports Foundation, 
1988; Giuliano, Popp & Knight, 2000). 

• Girls (and boys) in grades 4 to 6 are more likely 
to show interest in physical activity if their 



parents encourage them, enjoy physical activities 
themselves and model a physically active lifestyle 
(Green & Chalip, 1997; Brustad, 1996; Left & 

Hoyle, 1995). 

• For middle-school girls, perceptions of belonging 
(e.g., being part of a team, being with friends and 
acceptance by others) were very much related to 
their interest in, and enjoyment of, physical activity 
and sport (Allen, 2003; Prochaska, Rodgers & Sallis, 
2002; Smith, 1999). 

• One study of high school girls revealed the main 
reasons for quitting sports were injury (26%), time 
conflicts (18%), conflict with coaches (16%), and 
boredom (14%) (Stewart & Taylor, 2000). 

• A study of teenagers in the 9 th , 10 th , and 12 th 
grades found that, for both girls and boys, peer 
relationships played a key role in their continuing 
involvement in, and commitment to, their sport 
(Patrick et al, 1999). 

• A survey of more than 500 college students 
found that the number-one reason female athletes 
persisted in their participation in a sport was 
“personal fulfillment” (62%). The most commonly 
cited reasons for leaving their sport were “other 
activities prevented participation” (51%) and “low 
perceived ability” (17%) (Martin, 1997). Excessive 
commitment to a special sport talent can lead to 
feelings of entrapment and “burnout” among some 
female athletes (Weiss & Weiss, 2003). 

• Urban girls, especially girls of color, often face 
unique barriers to participation. Many have jobs to 
supplement family incomes, while others take care 
of siblings at home. In some ethnic groups, girls 
may lack parental support for athletic participation 
(Place, 2004). 

• Through focus group interviews with Hispanic 
students ages 12-18, Carter-Pokras et al. (2006) 
found that the students and their parents were 
positive about physical activity and exercise 
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but believed there were too few programs in 
Montgomery County (MD). Additionally, other 
barriers to participation identified in the study 
included: programs were too costly, lack of 
transportation, parental English ability, program 
staff and neighborhood concerns, not having 
time, and home chores. Findings supported a 
recommendation to develop more programs for 
Hispanic adolescents. 

New research is exploring in finer detail how gender, 
along with social class and race, affect opportunities 
for girls to participate in sport and physical education. 
In a nationwide study of girls and boys in grades 3 
through 12, as well as their parents, a complex picture 
of gender differences in athletic opportunities and 
physical activity emerged (Sabo & Veliz, 2008). 
Selected findings from this study include: 

Similar rates of sport participation exist for girls and 
boys in suburban communities. However, girls are less 
involved in sport than boys in urban and rural settings. 

• In general, boys overestimate their interest in sport 
while girls underestimate their interest. Of the 
children in grades three through eight described 
as non-athletes, 42% of boys indicated that “sports 
are a big part of who they are” compared with 16% 
of girls. 

• There is a marked gender gap in physical education 
(PE), with 84% of urban girls and 68% of rural girls 
reporting no PE classes in the 11 th and 12 th grades 
(Sabo & Veliz, 2008). 

Youth Sport and Physical Activity 

In Sabo and Velez’s study, Go Out and Play (2008), 
girls participated in a wider array of physical activities 
while boys’ menu of activities generally focused on 
more traditional forms of sport and exercise (e.g., 
baseball, basketball, football). In their study factors 
that appear to influence young people’s involvement 
in sport and exercise included: 



• While dance appeals to girls of all ages, volleyball 
is especially popular among middle-school girls. 
Basketball engages boys across all grade levels and 
skateboarding is popular among 3 rd - to 5 th -graders, 

• While basketball, swimming, and jogging/running/ 
cross-country are popular with both girls and boys, 
dancing and football are gender-specific activities. 

• Inline skating ranks 9 th (33%) in popularity for girls, 
while skateboarding ranks 10 th (29%) for boys. 

• Overall, girls and boys explored similar numbers of 
physical activities across grade levels. 

• Compared with girls, boys generally engage in a 
narrower array of exercise and sports activities, 
tending to focus more on traditional sports. Girls 
are more apt to explore newly emerging physical 
activities like volleyball, cheerleading, dance, Double 
Dutch, and gymnastics 

• There is a gender gap in physical activity. About 4 in 
10 boys (39%) exercised six to seven days per week 
compared with 26% of girls. Girls are also slightly 
more likely than boys to be physically in active, i.e., 
27% of girls and 21% of boys exercised on two days 
or less per week. 

• The gender gap in physical activity widens when 
activity levels are traced across grade levels. As girls 
get older they are less likely to engage in high rates 
of physical activity (five days or more a week), while 
more boys remain highly involved with physical 
activity from childhood through high school. 

• The steepest decline in physical activity is seen 
among Asian girls as they move into their high 
school years. 

High School Sports and Physical Activity 

Background 

Over the course of the past three decades, critics have 

questioned whether too much emphasis is placed on 

the link between Title IX, increased opportunities for 

girls and women to participate in sport and physical 
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activity, and the resulting potential for improvements 
in their overall health. However, a study examined just 
that link by examining the health of high school girls 
during the decade of the 1970s (when Title IX was 
first implemented). Results show that an increase in 
activity levels had a beneficial effect on the health 
of adolescent girls. The 20-point increase in girls' 
participation in sport in the immediate aftermath of 
Title IX’s passage yielded a 24% increase in physical 
activity levels (Kaestner & Xu, 2006; Lewis, 2007). 

It is through the lens of Title IX that current levels of 
female participation in sport and physical activity at 
the high school level should be weighed, as well the 
existing shortfalls evaluated. 

Facts and Research Findings 
Using 1972 as a baseline, the increase in the number of 
girls who participate in high school sports is nothing 
short of spectacular. 

• In the 1971-72 school year, 294,015 girls participated 
in varsity sports. In 2007-08, the number grew to 
3,057,266, representing an increase of more than 
1,000% from the baseline year (National Federation 
of State High School Associations, 2008). 

• The five most popular sports for high school 
girls in the 2007-08 school year were basketball 
(449,450); outdoor track and field (447,520); 
volleyball (397,968); fast-pitch softball (357,293); 
and soccer (346,545) (National Federation of State 
High School Associations, 2008). 

• The data for the school year 2007-08 show 
a female presence in such nontraditional and 
“masculine” sports as riflery (1,062); 11-player 
football (1,225); baseball (1,010); wrestling (5,527); 
weight lifting (7,630); ice hockey (8,621); and 
water polo (17,773) (National Federation of State 
High School Associations, 2008). It should be 
noted, however, that what researchers consider 
nontraditional and “masculine” sports may not be 
regarded that way by girls themselves. 

• While the absolute increase since the early 1970s 
in the number of female high school athletes has 



been impressive, the percentage of females playing 
varsity sports has remained relatively flat over the 
past five years. 

• Despite the fact that 50% of the high school 
population is female, female athletes had access to 
only 41.1% of athletic opportunities in 2007-08, a 
gap of nearly nine points. In contrast, male athletes 
had access to 58.8% of playing opportunities 
(National Federation of State High School 
Associations, 2008 

• Between the academic years 2003-04 and 
2007-08, the percentage of athletic opportunities 
for girls slowly declined. There were 41.5% female 
athletic opportunities available at the start of that 
five-year window, and they had declined to 41.1% by 
the end (National Federation of State High School 
Associations, 2008). 

• In real numbers, female athletes in 2007-08 had 
access to 1.3 million fewer athletic opportunities 
compared to male athletes (National Federation of 
State High School Athletic Associations, 2008). 

• Suggested reasons for this reverse in the number of 
athletic opportunities for high school girls include 
increasing enrollments— but dwindling resources— in 
schools, both of which mean that girls are finding it 
more difficult to gain membership on varsity teams 
(Brady & Sylwester, 2003). 

• High school boys receive nearly 60% more chances 
to play varsity sports than girls (National Federation 
of State High School Associations, 2008). 

• Boys experience a 10% decline in sports 
participation between middle school and high 
school, whereas girls experience a 23% decline in 
participation (U.S. Secretary of Health and Human 
Services and U.S. Secretary of Education, 2000). 

• If a girl does not participate in sports by the 
time she is 10, there is only a 10% chance she will 
participate when she is 25 (Bunker, 1988). 
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There are also troubling indications that declining 
rates of participation in physical education and 
exercise also include younger children, especially in 
poorer communities and school districts, 

• According to the 2008 Physical Activity Guidelines 
for all Americans, adolescent girls should be have 
at least 60 minutes or more of physical activity per 
day. Throughout the week, girls should be doing 
activities that yield aerobic benefits, strengthen 
bones, and strengthen muscle. (U.S. Department of 
Health and Human Services, 2008). 

• Adolescent girls are significantly less likely than 
boys to report that they have sufficient levels of 
vigorous physical activity in their lives (Centers 
for Disease Control and Prevention, 2002; U.S. 
Secretary of Health and Human Services and U.S. 
Secretary of Education, 2000). 

• In 2007, the percentage of male students 
participating in at least 60 minutes of physical 
activity per day was 43.7% compared to 25.6% of 
female students. Whereas 33.2% of male students 
attended PE classes daily, only 27.3% of female 
students did so (U.S. Department of Health and 
Human Services, 2008; CDC Youth Risk Surveillance, 
United States, 2007). 

• In the Youth, Education, and Society Study, data 
were gathered regarding participation levels of 
students in sport and physical activity for the years 
2003 through 2005. Although more than 91% of 8 th - 
grade students took physical education classes, only 
slightly more than one-third of high school seniors 
did. Varsity sport participation remained consistent 
across grade levels, with boys participating at a 
higher rate than girls (37.4% to 33.7%) (Johnson et 
al„ 2007). 

• In the Youth, Education, and Society Study, student 
participation in intramural activity declined for both 
boys and girls between 8 th and 12 th grade; boys' 
participation decreasing from 24% to 16% and girls’ 
participation decreasing from 21% to 13% (Johnson 
et al„ 2007). 



• Almost 50% fewer female students in grades 11 
and 12 attended PE classes daily compared with 
male students (Centers for Disease Control and 
Prevention, 2002). 

• In one softball league for girls in the largely 
Dominican Manhattan neighborhoods of 
Washington Heights and Inwood, child-care 
responsibilities were a significant issue in reduced 
athletic participation for girls, along with an 
increasing lack of parental support as girls grew 
older (Baker, Freedman & Furano, 1997). 

• Overall, male students (87.7%) in physical education 
class are significantly more likely than female 
students (78.8%) to have exercised 20 or more 
minutes during an average PE class, (Centers for 
Disease Control and Prevention, 2002). 

• Recess and physical education are disappearing 
from urban school schedules (Halpern, 2003). 

• Boston boys participate in about 50% more sports 
and physical activity programs than do girls 
(Cradock et al, 2002). 

• Just over one-fourth of New York City high school 
girls (26%) participated in high school sports in 1997 
compared with 42% of girls nationwide (Centers for 
Disease Control and Prevention, 1999). 

• Of the children who live less than a mile from 
their schools, fewer than one in five children walk 
to school on a regular basis (Centers for Disease 
Control and Prevention, 2002). 

• In research compiled by the federal government, 

14% of young people reported no recent physical 
activity. Inactivity was more common among 
females (14%) than males (7%) and among African- 
American females (21%) than white females (12%) 
(Surgeon General of the United States, 1996). 

Many girls who want to become physically active 

face unique obstacles, particularly poor girls and girls 

of color. 
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• The majority of youth programs and drop-in centers 
for older children and adolescents have male- 
oriented, if not male-dominated, cultures. Although 
they are welcome and some sports activity is co-ed, 
girls sometimes feel marginalized (Halpern, 2003). 

• Some gender-associated constraints to physical 
activity for girls include lack of role models, social 
pressures, body image issues and fewer sports 
choices. Girls also lack parental encouragement, a 
significant factor because reportedly they rely on 
such encouragement more than boys (Team up for 
Youth, 2002). 

• Girls sometimes feel less safe in public recreation 
spaces and use those spaces more for social than 
for physical purposes, including watching boys play 
sports (Team up for Youth, 2002). 

• Nationwide, 51.7% of students are enrolled in PE 
class. Approximately one-third (32.2%) of students 
nationwide attend a PE class daily. There are no 
significant sex differences in participation in 9 th 
and 10 th grade, but male students in grade 11 (30%) 
are significantly more likely than female students 
(15.6%) to have attended PE classes daily. In grade 
12, males (26.1%) are significantly more likely 

than female students (14.7%) to have attended a 
daily PE class (Centers for Disease Control and 
Prevention, 2002). 

• Substantial declines in physical activity occur 
during adolescence in girls and are greater in 
African-American girls than in white girls. One study 
of 1,213 African-American girls and 1,166 white girls 
conducted over 10 years from the time the girls 
were 9 or 10 to the ages of 18 or 19 years found a 
100% decline for African-American girls and a 64% 
decline for white girls. By the age of 16 or 17 years, 
56% of the African-American girls and 31% of the 
white girls reported no habitual leisure-time activity 
(Kimm et al, 2002). 

The discrepancies in the number of females 

participating in sport and physical activity are often 



attributed to a lack of inherent interest in sports on 
the part of girls and women. Although the size of the 
growth in women’s sport from 1972 to the present, in 
every sector of the sport enterprise around the world 
as well as in the United States, provides evidence that 
biological determinism doesn't account for girls’ and 
women’s participation shortfall. There are persistent 
stereotypes that subtly discourage girls from 
participating in sports and research illuminates factors 
that contribute to these stereotypes: 

• Based on interviews with 44 basketball players 
(25 females, 19 males) from socioeconomically 
diverse high schools, Shakib (2004) suggested that 
communication within a family, particularly between 
parents and female athletes, can be modified in a 
way that encourages females to participate in sport. 
For example, the experience of mothers who had 
not participated in sport was interpreted by males 
to mean that their mothers were not interested 

in sport without consideration for the fact that 
their mothers may not have had opportunities 
available to their sons and daughters. Similarly, for 
girls whose mothers are known to have curtailed 
their athletic experience due to family and home 
obligations, there was a tendency for subjects to 
develop stereotypical expectations that females 
give up their athletic careers earlier than male 
athletes. With modest prompts (i.e., discussing 
female athlete role models in the home or female 
athletes who have children and careers), there is 
the potential for both female and male athletes 
to adjust their views about what female athletes 
can achieve. 

• When male and female high school basketball 
players were asked to recall formal and informal 
sport experiences they had as children; results 
revealed that the females in this study had fewer 
opportunities to play single-sex sports and were 
more likely to “gender-cross,” meaning that they 
had played on a mixed-gender team in order to play 
a sport they liked. They also reported that their high 
school popularity was contingent on emphasizing 
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traditional femininity and downplaying their 
athleticism (Shakib, 2003). 

• In a study of 17 NCAA Division I female head 
coaches, parental influence was identified as key 
to them having had the opportunity to participate 
in sport that lead to their careers in athletics. 
Specifically, parents supported these future coaches 
by attending games and providing the logistical 
support necessary to allow their daughters to 
compete. Mothers in particular played a role in 
creating an atmosphere where sport participation 
seemed appropriate for girls, especially during 
adolescence. The female coaches in this study 

also credited their parents with offering them 
encouragement without pressure (Dixon, Warner, & 
Bruening, 2008). 

College Sports Participation 

Background 

The window of time marked by the passage of 
Title IX has held compelling possibilities for women 
at the college level. A nearly 1,000% increase in 
participation from 1972 to the present offers some 
evidence of positive change. At the same time, some 
of the challenges to achieving equity within a sex- 
segregated environment remain up for debate and 
discussion. The patterns documented here reflect both 
the progress that has been made and the challenges 
that remain. 

• Between 1971-72 and 2000-01, overall female 
participation in college athletics increased from 15% 
to 42%. The increase among women of color was 
7% to 15% for that time period (Women's Sports 
Foundation, 2002). 

• During the 10 years between the years 1995-2006 
and 2004-05, the number of females participating 
in college athletics grew by 26,000. The rate of 
growth, however, slowed in the last four years of this 
time frame (Cheslock, 2007; 2008). 

• Both men and women’s participation levels 
have increased over the last 25 years (Cheslock, 
2007, 2008). 



• Early growth in women’s college sports favored 
sports with the highest level of racial and ethnic 
diversity. In recent years, growth is seen in women’s 
sports characterized by less diversity because 
NCAA schools already sponsor most of the sports 
with high representation among female athletes of 
color (Cheslock, 2008). 

• During the 2007-08 academic year, according 
to the NCAA, approximately 412,768 athletes 
participated in the varsity sports for which the 
NCAA sponsors championships. Of that group, 

57.4% were male. The average NCAA member 
institution provided 232 athletic opportunities to 
males compared to 168 athletic opportunities for 
females (DeHaas, 2009). 

• In 1978, the average number of athletic teams 
that colleges and universities offered to female 
athletes was only slightly greater than 2.00 while 
the average number of athletic teams offered had 
grown to 8.65 by 2007 (Acosta & Carpenter, 2008). 

Facts and Research Findings 

Despite these gains in participation, gender 

inequalities persist. 

• Few intercollegiate institutions provide participation 
opportunities for female athletes in proportion to 
the number of women in the general student body. 
For 2005-06, females comprised approximately 
55% of all students attending NCAA member 
institutions. Across all divisions, with the exception 
of Division I non-football, 41% to 45% of all athletes 
were women. For schools in the highest division 
without football teams, women comprised almost 
50% of the athlete population (DeFlaas, 2008). 

• Within the average NCAA Division I athletic 
department in 2005-06, male athletes received 55% 
($2,175,200) of the scholarship money available 
while women received 45% ($1,799,000) of those 
funds (DeFlaas, 2008). 

• During the 2005-06 academic year, NCAA Division I 
athletic departments devoted 68% ($247,300) 
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of available recruiting dollars to male athletes 
compared with the 32% ($115,900) allocated to 
recruit female athletes (DeHaas, 2008). 

• In an analysis of Equity in Athletics Disclosure Act 
(EADA) data for 555 public two-year institutions, 
women made up 55% of the overall student 
population during the four-year time period 
between 2003-04 and 2006-07. However only 
37% of athletic opportunities were available to 
women, resulting in an 18% gap in athletic equity. In 
real numbers, while female athletes had access to 
25,576 playing opportunities in 2006-07, their male 
counterparts had access to 44,778 opportunities 
(Staurowsky, in press). 

Incentives for Future Careers in Sport 

Background 

In the first two decades following the passage of 
Title IX, much of the research on women in the 
sport workplace dealt with issues pertaining to the 
representation of women in college coaching and 
administration. In recent years, a growing body of 
research has expanded that frame to include the 
career paths of women serving in a wide range of 
positions within the vast array of sport organizations. 
A consistent finding across the expanse of this 
research is that, despite more female athletes 
than ever before participating in the sport system, 
obstacles persist for women who wish to be leaders 
and decision-makers in the sport industry. The career 
aspirations of young women often collide with the 
gender barriers that exist in most male-dominated 
sport organizations. 

Facts and Research Findings: Women 
in College and High School Coaching 
and Administration 

Very little research exists gauging the involvement 
of women in high school coaching and athletics 
administration. In one of the few studies focused on 
this area, only 10% of the 423 high school athletic 
directors surveyed were female. When the male and 
female directors were given opportunities to apply 
for promotions to the position of athletic director, the 



females were as successful as their male counterparts 
(Pedersen & Whisenant, 2005). However, the question 
of when those opportunities arise is important. In 
many instances, the position of athletic director was 
paired with the position of head football coach. In 
those circumstances, women were not likely apply. 

This is borne out in a study of 301 job advertisements. 
Of those positions advertised, 73% (220) required 
the applicant to coach a boys’ sport, predominantly 
football (94%) (Miller, Whisenant, & Pedersen, 2007). 

A 31-year national study of women in leadership 
positions in college and university athletic programs, 
conducted by researchers Vivian Acosta and Linda 
Carpenter (2008), substantiates that despite the gains 
in girls and women's participation since 1972, women 
lost considerable ground in the areas of program 
leadership and decision-making. 

• In 1972, 90% of all the coaches of women’s college 
and university athletic teams were women. By 2008 
women represented 42.8% of head coaches of 
NCAA women’s sports teams (Acosta & Carpenter, 
2008). For 30 years, the percentage of women 
coaching men’s intercollegiate teams remained 
under 2% (Acosta & Carpenter, 2004). Between 
2004 and 2008, there was a slight up-tick with 2 

to 3% of men’s teams being coached by women 
(Acosta & Carpenter, 2008). 

• Women administrators directed 90% of women’s 
intercollegiate sports programs in 1972, compared 
with only 21.3% of such programs in 2007-2008 
(Acosta & Carpenter, 2008).. 

• In American college and university athletic 
departments, 11.3% of the head sports information 
directors were women as were 27.3% of the full-time 
athletic trainers. 

Whereas the Acosta and Carpenter (2008) study 
provides baseline data to demonstrate this decline, 
several other studies in recent years have yielded 
findings that offer insight into the perceptions of 
female college athletes and the degree to which 
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they aspire to pursue careers in athletics. They also 
provide possible explanations for why there are so few 
women coaches and athletics administrators at the 
college level. 

• A three-part study of NCAA member institutions 
in 2007-2008 examined the perceptions of female 
athletes, coaches, and athletics administrators 
about careers in athletics. Approximately 30% of 
8,900 female athlete respondents indicated they 
would likely or very likely have a career in athletics 
or exercise science. Of that group, 16% indicated 
that their long-term career goal was to work in 
college athletics (Bracken, 2009). 

• Of the nearly 70% of NCAA female athletes who 
indicated that they did not anticipate pursuing a 
career in college sport, 70% expressed a desire 
for a higher salary than they could expect to earn 
in college coaching while approximately 60% of 
respondents expressed concern about the time 
demands of the job. When asked to identify reasons 
they believe qualified women leave careers in 
intercollegiate athletics, NCAA female athletes 
identified time requirements (37%), salary (27%), 
and unfavorable gender discrimination (11%) as the 
top three (Bracken, 2009). 

• The perception of female college athletes that 
coaches of women’s teams are not compensated 
equitably is borne out in a study of head coach and 
assistant coach salaries for colleges and universities 
in the state of Ohio between 2002-03 and 2005- 
06. Using EADA data, the wage gap for coaches of 
women’s teams increased during those four years 
from approximately $7,500 to $13,440. There was 
also a gap in assistant coach compensation favoring 
coaches of men’s teams, with assistant coaches 

of women’s teams earning on average $5,000 
to $6,000 less than assistant coaches of men’s 
teams were making (Staurowsky, Morris, Paule, & 
Reese, 2007). 

• In the 2005-2006 NCAA Gender Equity Report 
(DeHaas, 2008), the average Division I athletic 



department spent $1,202,400 on salaries for male 
coaches and $659,000 on salaries for female 
coaches. Athletic departments, on average, spent 
$1,128,110 on salaries for male assistant coaches and 
$481,700 on salaries for female assistant coaches. 

• In a study of 201 (100 males, 101 females) Division I 
athletes measuring intentions to coach and 
identifying perceived barriers to entering the 
coaching profession, women collegiate athletes 
expressed less interest in coaching at all but the 
youth/recreational level compared with their male 
counterparts. Results mirrored the absence of 
female coaches at each level, where women athletes 
were less inclined to consider coaching at Division I 
and professional sport, arenas where there are fewer 
female coaches (Kamphoff & Gill, 2008). 

• In the Kamphoff and Gill (2008) study, female 
college athletes were more likely to agree that 
women coaches receive different treatment than 
men coaches, evidencing an awareness that 
discrimination does exist in the coaching ranks. 

• Female athletes may, in fact, be basing their 
perceptions on their observations of the few female 
coaches with whom they interact. According to 
the 1,475 female coaches in another study, 32% 
believed that they did not have work-life balance 

in their careers. Work-life balance appears to be 
even more difficult to achieve for female athletics 
administrators. Of the 1,107 surveyed for this study, 
40% indicated they did not have balance between 
their work and personal lives (Bracken, 2009). 

• Using an online focus group interview format, 41 
mothers who are Division I head coaches discussed 
issues related to conflicts between work and 
family. Results indicated that work-family conflict 
affects work outcomes, including staffing patterns, 
relationships with athletes, and team performance, 
as well as relationships at home where they feel 
diminished time for children, spouses or partners 
and other family members. Head coaches who 
were mothers also commented on the guilt and 
exhaustion they experience and their efforts to 
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maintain perspective and balance (Bruening & 

Dixon, 2007). 

• Documenting the experiences of five college 
coaches, Cruz (2009) explored what she called 
the “microcompetitions” that are the hallmarks of 
a female coach’s experience and very existence 
working in a male-dominated setting. She explored 
the dilemmas female coaches face on a daily basis 
as they attempt to maintain their equilibrium 

in a culture that is both hypercompetitive 
and masculine. 

• Reporting on the culture of athletic departments 
and workplace expectations, Dixon and Bruening 
(2007) found that a large majority of women head 
coaches (38 out of 41) believed there was flexibility 
work situations that allowed for bringing children 
to the office, working at home when necessary, 
and otherwise adjusting to the demands of work 
and family. Three of the coaches reported a work 
environment that was very different, stressing that 
colleagues and administration were not as tolerant 
of women bringing children to work and noting that 
supervisors believed accommodations to family life 
disrupt time in the office. 

• According to 70% of the female coach respondents 
and 95% of female athletics administrators studied, 
qualified women do not apply for open positions 

in coaching and athletics administration. Further, 
40% of the female administrators and 60% of the 
female coaches believed that the most qualified 
applicants, regardless of gender, are being hired 
(Bracken, 2009). 

• Regarding hiring of women in college sport, 83 to 
84% of the female administrators in the 2007- 
2008 NCAA study agreed that there was gender 
discrimination in athletics administration specifically 
and in athletics in general (Bracken, 2009). 

• According to the Coaching and Gender Equity 
(CAGE) Project (Drago et al., 2006), the imbalance 
in the lives of coaches and athletics administrators 



does seem to have a substantive foundation. Based 
on Census 2000 data, full-time male coaches 
reported working 2,600 hours per year, while full- 
time female coaches were putting in 2,400 hours 
per year, far above the averages for women and 
men in other occupations. 

• Describing a family-unfriendly work culture, 
the CAGE report documented that men college 
coaches were just as likely to be married as other 
men while women coaches were far less likely than 
their female counterparts in other occupations to 
be married (29.8% compared to 55.3%) (Drago 

et al., 2006). Although there may be a myriad of 
reasons why female coaches may be less likely to 
be married compared to their male counterparts 
(sexual orientation being one, women in sport 
possibly being more independent), nevertheless 
there is considerable support not just in this study 
but in the larger discussion regarding work-family 
conflict to identify this as an issue for coaches and 
for young women aspiring to become coaches. To 
further compound this picture, lesbian coaches in 
same-sex relationships with children may potentially 
be in a less tolerant atmosphere in terms of family 
culture than their heterosexual counterparts, either 
female or male. 

In a full examination of the hiring practices and 
patterns for the academic year 2006-07 within 
college sport organizations, including the NCAA 
headquarters, conference offices, and individual 
athletic departments, Lapchick, Little, Lerner, & 
Matthew (2009) uncovered the following facts: 

• Nearly 90% of all coaches of women’s team 
were white. 

• At the NCAA itself, only four women held positions 
at the level of vice-president. 

• Women did not lead a single one of the most 
powerful football conferences in the country. 

• The 30 power Division I conferences were all led 
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by white male commissioners, except at historically 
African-American colleges. 

• African-American women and men held a combined 
13.6% of head coaching positions in Division I 
basketball (10.7% and 2.9% respectively). As 
Lapchick et al. point out, this figure contrasts 
sharply with the 47.4% of African-American women 
who played college basketball. 

• Among all NCAA college and university athletics 
directors, 93% of were white and 17% were women 
(7.8% at the Division I level, 15.6% at the Division II 
level, and 27.1% at the Division III level). 

Facts and Research Findings: Women in 
Other Sectors of the Sport Workplace 

• During the 2008-09 season, the National Basketball 
Association (NBA) had three female majority 
owners while women comprised 18% of team vice- 
presidents, 24% of senior-level administrators, and 
40% of professional administration (e.g., managers, 
supervisors, or coordinators in areas such as 
marketing, promotions, and publications). Of those 
broadcasting NBA games on television and radio, 
8% were women (Lapchick et al., 2009). 

• Women remain under-represented in what some 
call the American pastime, otherwise known as 
the business of professional baseball. For the 
2008 season, one woman held a position at the 
presidential level while 17% served as team vice- 
presidents and 17% as senior team administrators 
(e.g., senior advisors, assistant general managers, 
legal counsel). Women held 14% of the professional 
administration positions (see directly above for 
explanation) and 2% of radio and television baseball 
broadcasters were women (Lapchick, et al., 2009). 

• Lapchick, Bowey, & Zahn (2008) report that nearly 
40% of the Major League Soccer (MLS) Office 
professional staff is female In 2007, 20.4% of team 
senior administrators were women while women 
held 27.3% of team professional staff positions. Just 



under 4% of those broadcasting MLS games on 
radio and television were women. 

• Relying on data from the 2007 season, Lapchick, 
Little & Lerner (2008) determined that 6% of 
National Football League (NFL) majority owners 
were women; 3% of those serving at the CEO/ 
President level were women; and 11% of vice- 
presidents in the NFL were women. Women 
comprised 18% and 34% of senior and professional 
team administrators while 1% of those announcing 
NFL games were women. 

• In contrast to the men's professional leagues, the 
Women's National Basketball Association (WNBA) 
shows a markedly different gender profile among 
its management employees. As WNBA president, 
Donna Orender serves as the only female president 
of a professional sports league in the United States. 
The majority of employees in the league office are 
women (74%) while 43% of senior administrators in 
the WNBA were women in 2008 (Lapchick, Lerner, 
& Zahn, 2008). 
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VII. Emerging Research 

During the past three decades, as increasing 
numbers of girls and women became engaged in 
physical activity and sport programs, the research 
community continued to identify new issues as they 
have arisen. In the following section, three areas of 
emerging research are covered that compile studies 
done on the female athlete triad, summarize current 
knowledge about female athletes and injury, and 
introduce information regarding female athletes and 
energy drinks. 

The Female Athlete Triad 

Background 

Despite the numerous important benefits that accrue 
to girls and women who participate in regular physical 
activity, a small percentage of females who exercise 
may fall victim to one or more serious medical 
conditions that are collectively known as the Female 
Athlete Triad The female athlete triad consists of 
three interrelated conditions that, in their most 
severe form, include eating disorders, amenorrhea, 
and osteoporosis (Nattiv et al., 2007; International 
Olympic Committee, 2004 Although any one of these 
problems can occur in isolation, nutrition inadequate 
for a woman’s level of physical activity often begins 
a cycle in which all three occur in sequence...” (IOC, 
2004, p. 2). 

The Triad is engaged when a female athlete, 
intentionally or unintentionally, creates an energy 
deficit situation, meaning the amount of energy 
available through the food she eats falls short of what 
she is expending on her sport and in maintaining 
normal bodily functions. Female athletes may exhibit 
various behaviors that fall within the spectrum of 
disordered eating. They can range from skipping 
meals occasionally to severely restricting calories and 
engaging in pathological weight control behaviors 
similar to those of individuals diagnosed with clinical 
eating disorders such as anorexia nervosa and bulimia 
nervosa (American Psychiatric Work Group on Eating 
Disorders, 2000). 

Although female athletes make conscious decisions 
at times to cut back on eating and/or engage in 



excessive physical activity because of poor body 
image or a high drive for thinness (Sundgot-Borgen, 
1994), female athletes may acquire eating disorders 
or manifest unhealthy eating behaviors inadvertently 
as a result of heavy training schedules, decreased 
hunger, poor knowledge of nutrition, or lack of food 
availability throughout the day. Regardless of the 
reason(s), when a female athlete is operating with 
an energy deficit, her body responds physiologically 
by trying to conserve energy. Mirroring patterns 
found in undernourished populations, exercising 
women with problems associated with the Triad 
have been found to exhibit lower resting metabolism, 
low body temperature, low body weight, and 
alterations in metabolic hormone profiles (De Souza & 
Williams, 2004). 

When women who exercise do not consume enough 
calories to keep up with the physical demands placed 
on their bodies, they are likely to experience menstrual 
irregularities. The spectrum of menstrual disturbances 
observed in female athletes and exercising women 
can range from subtle changes in the menstrual 
cycle to the complete absence of menstruation 
known as amenorrhea (De Souza & Williams, 2004). 
Individuals who display severe menstrual disturbances 
for a prolonged time experience what is known as 
hypoestrogenemia or low estrogen levels. Bone loss 
can result when hypoestrogenemia is combined with 
chronic energy deficiency (Nattiv et al., 2007). 

Similar to disordered eating and menstrual 
disturbances, there is a spectrum of severity for bone 
loss. Osteoporosis is the most severe form of bone 
loss afflicting amenorrheic athletes (see the earlier 
section on Chronic Diseases on page 20 for definitions 
and more information on osteoporosis). Current 
methods to assess bone are two-dimensional as in 
dual X-ray absorptiometry (DXA) and only determine 
bone mineral density (BMD) without measuring 
fully dimensional bone architecture or bone quality. 
Newer methods including peripheral quantitative 
computed tomography (pQCT) and axial quantitative 
computed tomography (QCT) and peripheral QCT 
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(pQCT) are now being used to determine the effects 
of exercise, energy deficiency, and hypoestrogenemia 
on bone quality. Both energy deficiency and menstrual 
irregularities have been linked to bone loss (De Souza 
et al., 2008), as the preservation of bone mass and 
increased bone mass during growth and development 
depend on adequate energy and nutrient intake 
(calcium and vitamin D) as well as adequate exposure 
to estrogen as occurs with normal menstrual cyclicity. 

Facts and Research Findings 
The prevalence of eating disorders and bone loss has 
been discussed earlier in this report (see sections on 
osteoporosis, depression, and pathogenic weight loss 
behavior). This section will cover the third condition of 
the female athlete triad, athletic amenorrhea. 

Athletic amenorrhea is defined as the interruption 
of the athlete’s menstrual cycle in the absence of 
any other factors or medical conditions classically 
associated with amenorrhea such as pregnancy, 
prolactinoma, thyroid diseases, metabolic diseases, 
etc. (Golden, 2008). Among the most significant 
findings regarding this prong of the Female Athletic 
Triad are the following: 

• Researchers report that 22% of gymnasts, divers, 
and cheerleaders experience delayed menarche, or 
primary amenorrhea, compared with less than 1 % of 
the general female population. 

The prevalence of secondary amenorrhea (disordered 
menstruation post-menarche) varies widely depending 
on the sport, and is also affected by age and body 
weight. Approximately 25% of young adult athletes 
across multiple sports were found to have athletic 
amenorrhea (Beals, 2006). 

• The prevalence of amenorrhea/oligomenorrhea 
was 23.5% in a cross-sectional study of 170 female 
athletes ages 13-18 from various sport disciplines 
(Nichols, 2006). 

• Doctors report higher prevalence rates of 
amenorrhea/oligomenorrhea (irregular menses) in 



athletes in adolescents involved in sport disciplines 
emphasizing a lean physique such as ballet dancing 
and running (45-50%) Castelo-Branco et al., 2006). 

• Subclinical (less pronounced) menstrual 
disturbances, such as anovulation and luteal phase 
defects, can occur even in women who have 
normal-length menstrual cycles and report their 
participation in athletics to be largely recreational 
as opposed to competitive (De Souza et al., 1998). 

• In numerous studies, BMD has been lower in 
amenorrheic athletes than in eumenorrheic 
athletes, athletes with regular menstrual cycles, 
oligomenorrhea or amenorrhoea) has also been 
associated with a two to four times greater 
incidence of stress fractures (Bennell et al., 1999) 
and low bone mass, particularly at the spine (Keen 
& Drinkwater, 1997). 

• While no research has yet determined the minimum 
number of normal menstrual cycles per year 
necessary to prevent bone loss, irregular cycle 
lengths— as well as a history of irregular cycle 
lengths— have been associated with reduced BMD 
(Drinkwater et al., 1990). 

When researchers evaluate bone loss and low bone 
mass, they often the criteria established by the 
World Health Organization, which are based on 
comparing individuals’ BMD with that of an average 
healthy 30-year-old of the same gender and ethnicity. 
Osteopenia (low bone mass, a common precursor 
to osteoporosis) is diagnosed if BMD falls between 
1.0 and 2.5 standard deviations below the mean (T 
score: -1.0 to -2.5) (Nattiv et al., 2007). Osteoporosis is 
diagnosed if BMD falls 2.5 standard deviations below 
the mean or lower (T score: < -2.5). 

Recent studies have found that between 22% and 50% 
of female athletes suffer from osteopenia (compared 
with 12 percent of the general population), and up to 
13 percent of female athletes suffer from osteoporosis 
(compared with 2.3 percent of the population) (Khan 
et al., 2002). While these statistics are certainly 



Her Life Depends On It II: Sport, Physical Activity, and the Health and Well-Being of American Girls and Women 



67 



cause for concern, it’s important to note that there 
are currently no epidemiological data directly linking 
fracture risk to low BMD in adolescents and pre- 
menopausal women. More research needs to be done 
to determine the risk of fracture in young athletes as it 
relates to BMD. 

In terms of bone health assessment, the International 
Society of Clinical Densitometry (ISCD) recently 
redefined its osteoporosis criteria for pre-menopausal 
women. Now, osteoporosis can be diagnosed if an 
individual’s BMD falls at least two standard deviations 
below average (Z score: < -2.0) and there is at least 
one secondary clinical risk factor, such as chronic 
malnutrition, an eating disorder, hypogonadism, 
glucocorticoid use, or previous fractures. This new 
standard is widely accepted in some medical fields, 
but it may not be a perfect fit for female athletes, 
whose average BMD should be greater than that of 
the general population. The American College of 
Sports Medicine recommends that athletes whose 
BMD falls one to two standard deviations below 
average (Z score: -1 to -2) should be diagnosed as 
having low bone mass. A BMD (DXA) test result in 
this range is serious enough to warrant a referral 
for treatment. 

The Female Athlete Triad: 

Diagnosis & Treatment 

Many physicians are not familiar with the Triad and 
are dismissive of its signs and symptoms (though 
considerable progress has been made in this area). 
Amenorrheic athletes are still frequently prescribed 
hormonal contraceptives to prevent or slow bone loss, 
but this does not address the underlying problem— it 
only addresses the symptoms. Contraceptives may 
normalize menstrual periods and provide exogenous 
estrogen, but the literature is undecided as to whether 
benefits to BMD result (Liu & Lebrun, 2006). In 
fact, long-acting progesterone-only contraceptives 
like Depo-Provera have been shown to cause bone 
loss, and the packaging now includes a warning 
to this effect. Nevertheless, this particular drug 
remains popular among athletes who feel normal 



menstruation impairs their performance. Athletes on 
birth control pills often believe they have addressed 
their Triad-related problems, and thus are probably 
not being counseled to improve dietary habits. As 
a result, they may continue to fall further down the 
energy availability spectrum, which can negatively 
effect athletic performance, bone formation, and 
overall health. 

Few studies have determined the prevalence of the 
“full” Triad, i.e., the occurrence of all three components 
at the same time in the same individual. Using the new 
ISCD criteria, one study found the prevalence of all 
three components in elite athletes from a wide variety 
of sports to be similar to the control group (4.3% vs. 
3.4 %) (Torstveit & Sundgot-Borgen, 2005). But in 
that study the control subjects were not strictly “non- 
athletes"— they exercised an average of five hours 
per week. Additionally, every Triad-positive control 
group member was overweight and had a history 
of pathological weight loss behavior. Two other 
studies have found the existence of all three Triad 
components among 2.7 % of female college athletes 
and 1.2 % of high school athletes (Beals & Hill, 2006; 
Nichols et al„ 2006). The major limitation of these 
studies that attempt to quantify prevalence of the 
“full” Triad is that none reported to date has menstrual 
status evaluated beyond reporting cycle length. 
Examining only menstrual cycle length will clearly 
minimize the presence of menstrual disturbances such 
as luteal phase defects and anovulation given that 
detailed hormonal evaluations are required to define 
these irregularities. 

Facts and Findings 

Ongoing studies are attempting to determine just 
how many “extra” calories are needed for normal 
menses to resume but thus far it appears that even 
small increases in body weight, less than five pounds, 
can lead to subtle changes in metabolic hormones 
(reflecting modest positive changes in energy 
balance), may be all that’s required to resume normal 
ovulation and menstrual cycles. 
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• Menstrual irregularities and low BMD increase stress 
fracture risk (Nattiv et al., 2007) 

• Current thinking is that if an athlete has been 
amenorrheic for six months or more, has suffered 
fractures, or has current or previous irregular 
menstrual cycles (more than 36 days between 
periods), she should take a DXA test. 

• If the DXA result is a Z score < -2, the athlete 
should be referred for evaluation by a physician 
experienced in Triad-related problems and should 
meet with a dietician or nutritionist. 

• If the result is a Z score between -1 and -2, the 
athlete should be referred to a dietician or 
nutritionist; if menses does not resume, the athlete 
should repeat the DXA test in 12 months. 

• Oral contraceptive pills should be considered in an 
athlete over age 16 with functional hypothalamic 
amenorrhea (FHA) if BMD is decreasing with 
nonpharmacological management, despite 
adequate nutrition and body weight (Nattiv et 

al., 2007). 

• It’s important to remember that not all Triad- 
related symptoms are caused by energy deficiency. 
Amenorrhea might also be due to an anatomic 
defect, premature ovarian failure, a prolactin- 
secreting tumor, polycystic ovarian syndrome 
(PCOS), or pregnancy. Likewise, low bone mass 
can have other causes. A physician’s evaluation 
and testing can determine whether another health 
problem is present (Nattiv et. al., 2007) 

• No pharmacological agent has been shown to 
adequately restore bone loss or correct metabolic 
abnormalities that impair health and performance 
in athletes with Triad-related amenorrhea (Nattiv et 
al., 2007). 

• The criteria for initiating oral contraceptive or 
estrogen therapy, and the optimal dosing schedule 
have not been defined largely because the use of 



these therapies remains controversial (American 
Academy of Pediatrics, 2000). 

• The use of estrogen or oral contraceptive therapy 
by clinicians treating athletic amenorrhea was 
shown to be very heterogeneous in a recent study: 
21% of the 126 health professionals surveyed 
would never use it whereas 14% would use it in 
the majority of their patients. These observations 
are not surprising given that the literature reports 
contradictory findings on the efficacy of estrogen or 
oral contraceptive therapy to improve bone health 

in pre-menopausal women with amenorrhea (Liu & 
Lebrun, 2006). 

• In functional hypothalamic amenorrhea, increases 
in BMD are more closely associated with increases 
in weight than with estrogen or oral contraceptive 
therapy administration (Nattiv et al., 2007). 

Prevention of the Female Athlete Triad 
Prevention of the Triad must begin with education 
on the part of athletes, coaches, athletic trainers, 
physicians, and other members of the sports medicine 
team. It is important to realize that Triad problems can 
be prevented if adequate food energy is consumed 
and energy deficiency is avoided. Exercise per se does 
not cause the Triad. Most educational efforts aimed 
at preventing the Triad focus on disordered eating. 

A comprehensive approach should include not only 
clinically recognized eating disorders, such as anorexia 
nervosa and bulimia nervosa, but also subclinical 
disordered eating to include the many athletes who 
don’t meet the criteria for an eating disorder but have 
a preoccupation with body weight and a poor body 
image, both of which can lead to pathological eating 
behaviors in athletes. 

• Education about “food as fuel” and proper sports 
nutrition may be helpful especially to those athletes 
who inadvertently under-consume calories. 

• Sports medicine professionals and athletes 
themselves should be aware that even subtle 
menstrual cycle changes, such as the development 
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of very light or spotting periods, or moderate 
caloric restriction (with or without weight loss), can 
be early signs in the progression to serious Triad 
complications. If an athlete exhibits one aspect of 
the Triad, the other two should be inquired about. 
This might mean, for instance, that a BMD test and 
nutrition counseling is warranted for an athlete who 
reports experiencing irregular menstruation. 

• One of the best times to identify potential Triad- 
related problems is during pre-participation 
physicals and yearly check-ups. Female athletes 
should be asked about their eating habits and their 
menstrual regularity as part of basic screening, 
and people with a history of stress fractures may 
warrant special attention. 

These recommendations extend to all female 
athletes— not just those in sports that emphasize 
leanness— and also to habitually physically 
active women. 

Female Athletes & Injury 

Injuries are routine occurrences in sport. A growing 
literature in the social sciences draws attention to the 
prevalence of sports-related injuries and their costs. 
Costs include both the physical and emotional toll on 
athletes personally and the costs of medical treatment 
and rehabilitation (Young, 2004). A related body of 
research examines the normalization of injuries, a term 
applied to the routine acceptance of injuries in sport 
not only among athletes but among coaches and 
sport medicine personnel. Normalization of injuries 
occurs across the spectrum of competitive contexts, 
from youth sport to university competition and higher 
levels of amateur and professional sport, and it affects 
both women and men (Theberge, 2008.) 

Until recently, analyses of the incidence and risk 
factors for sport-related injuries paid little attention 
to gender or to women’s sport. With the dramatic 
rise in women’s sport participation over the last 
decades has come a similar rise in the incidence of 
injuries among women athletes. This development has 
in turned prompted expanded research on injuries 



in women’s sport. Much of the attention has been 
devoted to knee injuries, and specifically to tears of 
the Anterior Cruciate Ligament or ACL. This review 
will first consider the available information on injuries 
in women’s sport generally and then discuss ACL 
injuries specifically. Following this, information is 
presented on concussions, which have enjoyed a new 
research focus. 

Background: Injuries in Women’s Sport 
Musculoskeletal medicine is one area in which an 
appreciation of the effects of sex and gender most 
influences treatment and outcomes. Sports injuries are 
one specific area of musculoskeletal health that shows 
the interplay of sex and gender (Tosi, 2000). 

Research done on sports injuries indicates that injury 
patterns are generally sport-specific, not gender- 
specific (Tosi, 2000.) However, there are notable 
exceptions. Knee injuries and anterior cruciate 
ligament injuries, spondylolisthesis, stress fractures in 
the pelvis and hip, pelvic floor dysfunction, patello- 
femoral problems, and bunions affect women in 
greater proportion than men (Arendt, 1994). 

Despite the widespread acceptance that injuries are 
common in sport, there is limited information on the 
extent and nature of sport-related injuries (Arendt, 
2007). The major exception is the Injury Surveillance 
System maintained by the National Collegiate Athletic 
Association (NCAA), which tracks injury incidence 
for 15 women and men’s sports across a sample of 
institutions. These data are particularly valuable 
because they allow comparisons over time, and for 
specific subsamples on the basis of sport or gender. 
Two measures of incidence are provided: percentage 
of all injuries and rates per athlete exposure 
(AE), where an exposure is defined as one player 
participating in a game or practice. Analyses from 
these data of trends for select injuries (ankle ligament 
sprains, ACL injuries, concussions) over a 16-year 
period indicate the following for women. 

• While rates vary across sports, both as a percentage 
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of injuries and by AE, in both men and women's 
sports sprains are by far the most common injury. 
The relative ranking of concussions and ACL injuries 
by these two measures varied by sports (Hootman, 
Dick & Agel, 2007). 

• Among all sports included in the ISS, football had 
by far the greatest number of injuries in all three 
categories (Hootman, Dick & Agel, 2007). 

Female Athletes and ACL Injuries 
ACL injuries constitute the “largest single problem 
in orthopaedic sports medicine” (Renstrom et at, 
2008). ACL ruptures can lead to both temporary and 
permanent disability; loss of time from work, school, 
or sports; as well as chronic knee problems including 
osteoarthritis. Rupture of the ACL is costly, with 
conservative estimates of surgery and rehabilitation at 
$17 000 to $25 000 per injury (Hewett, Myer & Ford, 
2006). These factors are irrespective of gender. 

A number of studies have documented the extent 
of ACL tears among female athletes. These patterns 
may be presented in a number of ways. The greatest 
attention has been directed to the disparity in rates 
for male and female athletes. According to reports, 
female athletes may be two to eight times more 
likely to experience an ACL injury (Arendt, 2007; 
Madden, 2007). 

Facts and Research Findings 

The most extensive data on gender and ACL injuries 
are provided by the NCAA Injury Surveillance System. 
Analyses from these data indicate the following: 

• The two sports that have received the greatest 
attention are basketball and soccer. Over a 13-year 
period, from 1990-2002, the ratio of female to male 
ACL injury rate in basketball was 3.58 and in soccer 
2.78 (Agel, Arendt & Bershadsky, 2005). 

• The rate of ACL injuries among women athletes has 
changed little over the 13-year period for which data 
are available (Arendt and Dick, 1995; Agel, Arendt & 
Bershadsky, 2005). 



• Three of the four sports with the highest rates of 
ACL injuries were women’s sports (gymnastics, 
basketball and soccer) and all had significantly 
higher ACL injury rates than any other sport 
(Hootman, Dick & Agel, 2007). 

• Gender specific comparisons of athletes at the U.S. 
Military (Uhorchak et al., 2003; Mountcastle et al., 
2007) and Naval Academies (Gwinn et al., 2000) 
have also found higher rates of ACL injuries among 
female than male athletes. 

• Among high school athletes, complete ligament 
tears of the knee are higher among female than 
male athletes (Ingram et al.; Louw, Manilall & 
Grimmer, 2008; Renstrom et al.) 

• The persistence of high rates among NCAA 
female basketball and soccer players, even as the 
experience of players has increased over time, 
suggest there is no direct correlation between level 
of experience and the rate of ACL tears (Giugliano & 
Solomon, 2007). 

• In contrast to the extensive interest, both among 
researchers and the popular media, in women’s ACL 
injuries, little attention has been paid to the fact 
that male athletes also sustain ACL injuries (Agel, 
Arendt & Bershadsky). 

• The NCAA data show that over a 13-year period 
for the sample of schools included in the ISS, 
there were 908 ACL tears in basketball and soccer 
over 3,006,726 athlete exposures (Agel, Arendt & 
Bershadsky, 2005). 

• A review of the NCAA data for a three-year period 
from 1999-20000 to 2001-02 indicates that 1 in 
every 40 female basketball players and 1 in every 
48 female soccer players will injure their ACL, per 
season (Perrin & Shultz, 2005). 

Mechanisms of ACL Injuries 

Research consistently demonstrates that the 

majority of ACL tears among women athletes are 
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non-contact, that is to say, the forces applied to 
the knee at the time of injury were a result of the 
athlete’s movements, not contact with another athlete 
or object (Shultz, 2008; see also Arendt, 2007). 
Typically, these injuries occur during planting, cutting, 
and landing maneuvers (Giugliano & Solomon, 2007). 

The occurrence of a high proportion of ACL injuries 
through non-contact mechanisms is significant, it 
points to features of the athlete’s movement, and 
not the circumstances of the sport activity, as the 
precipitating event for the injury. 

Risk Factors for ACL Injuries 

The bulk of the research on risk factors has been 
directed to identifying factors related to non-contact 
ACL injuries. The research literature on ACL tears 
among women focuses on three types of risk factors: 
anatomical alignment, hormonal and neuromuscular. 
An important difference between these theories is 
that anatomical and hormonal factors are intrinsic 
and largely not modifiable whereas neuromuscular 
movement patterns are modifiable through 
training and conditioning programs (Ireland, 2002; 
McLean, 2008). 

• Risk factors for ACL injuries include lower extremity 
anatomy, joint laxity, hormonal influences, muscular 
strength and imbalance, joint stiffness, and jumping 
and landing characteristics (Huston et al., 2000). 

• The alignment of lower limbs differs in several 
respects between males and females. (Arendt, 
2007). There is no evidence of a direct relationship 
between anatomic alignment and the risk of ACL 
injury (Arendt, 2007). 

• There is some evidence of an association between 
risk of ACL injury and menstrual cycle phase 
(Renstrom et al., 2008). 

• Research to date suggests there is no direct 
effect of hormones on knee function and strength 
(Arendt, 2007; Kelly, 2008). 

• Hormones may also act as an indirect influence 



through their effect on neuromuscular mechanisms. 
An indirect link between hormones and 
neuromuscular activity has not been identified 
(Arendt, 2007). 

• There is no basis for modification of participation 
during various phases of the menstrual cycle or 
manipulation of sex-specific hormones to prevent 
ACL injuries (Ireland & Ott, 2004). 

• Video analysis of male and female athletes identifies 
differences in movement patterns that place 
athletes at risk for ACL tears. While these patterns 
are not excusive to women, research suggests that 
females perform riskier neuromuscular patterns 
more often than men when doing similar sporting 
moves (Arendt, 2007; McLean, 2008). 

• Another category of risk factors is environmental 
and includes meteorological conditions, surfacing, 
footwear and bracing. Much less research attention 
has been devoted to this category of risk factors. 

• Evidence regarding the influence of environmental 
factors on risk of ACL injuries is confusing and 
mixed. (Griffin et al., 2006; Renstrom, et al., 2008). 
Moreover, there is no solid indication of how these 
factors would pose specific risks for women. 

• There is no agreement on the influence of specific 
causal factors on risk of injury (Huston et al., 2000). 

• There is agreement that multiple factors are 
responsible for ACL tears (Ireland, 2002; Guigliano 
& Solomon, 2007; Arendt, 2007). 

• There is growing consensus that research on ACL 
injuries should focus on integration across risk 
factors (Shultz, Schmitz & Nguyen, 2008). 

Prevention 

• Prevention programs have focused on altering 
neuromuscular risk factors. Most programs have 
reported a decrease in the rate of knee injuries in 
the intervention group. (Griffin et al., 2006; Hewett, 
Ford & Myer, 2006). 
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• The components of successful intervention 
programs include improving balance, agility and 
flexibility (Garrett, 2005; Griffin et al, 2006.). 

• The multifactorial nature of risks for ACL injuries 
poses significant challenges in identifying precise 
means of reducing the incidence (McLean, 2008). 

• Despite the development of successful 
neuromuscular training programs, ACL injury 
rates and sex differences in these rates persist. It 
appears that despite their success, these programs 
fail to counter key factors in the injury mechanism. 
(McLean, 2008). 

• There is increasing consideration in the literature of 
the need for training and conditioning programs for 
male and female athletes in the same sport to be 
different (Ireland, 2002; McLean, 2008). Differences 
between the sexes in anatomy and joint mechanics 
suggest that "simply teaching women to 'move like 
men’ may be largely ineffective.” (McLean, 2008). 

• Girls should be encouraged to participate in 
numerous sports and cross training activities while 
growing and developing in order to be exposed to 
various proprioceptive challenges (Madden, 2007; 
Sokolove, 2008). 

• The severity and costs of ACL injuries, both to 
the athlete and the medical system, indicate an 
important need to address this issue by identifying 
successful prevention strategies. 

Future Research: What Is Not Known About ACL 
Injuries in Women’s Sports? 

There is broad consensus in the research literature on 
the need for further research to determine the causes 
and prevention strategies for ACL injuries. 

While much research is devoted to the comparative 
incidence of ACL injuries among males and females, 
there is a need to move beyond studies that document 
sex differences and to focus on the underlying causes 
of the injuries (Shultz, Schmitz & Nguyen, 2008). 



Similarly, research should focus on an integrated 
assessment of anatomical and hormonal factors 
and resultant neuromuscular characteristics 
(McLean, 2008). 

Female Athletes & Concussions 
The number of sports related concussions appears 
to be increasing and there is a growing interest in 
sport related concussions (McKeever & Schatz, 2003). 
Because of the possibility of neurological damage, 
traumatic brain injuries are particularly serious and 
warrant attention. While much of the research on 
concussions focuses on men’s football and hockey, 
there is more analyses of concussions in women’s 
sport appearing. Obtaining sound data on the 
incidence of concussions is complicated by variability 
in reporting and diagnosis. 

Facts and Research Findings 

• Among women’s sports, the highest incidence of 
concussions occurs in soccer (Covassin et al., Gessel 
et al, 2007). 

• In a ranking of high school and college sports on the 
basis of concussions as a percentage of all injuries, 
women’s soccer and basketball ranked highest, 
followed by football and men’s soccer (Gessel et 

al., 2007). 

• In soccer and basketball, at both high school and 
collegiate levels females sustain higher rates of 
concussions than males (Hootman, Dick & Agel, 
2007; Covassin et al., Gessel et al, 2007). 

• Among collegiate ice hockey players, women 
sustain higher levels of concussions than men 
(Hootman, Dick & Agel, 2007). 

• Younger athletes appear to be at increased risk 
for concussions. This may be the result of younger 
brains being more susceptible to traumatic brain 
injury but there is no conclusive evidence on the 
reasons for the increased susceptibility (Covassin 
et al, 2003; Gessel et al., 2007; McKeever & 

Schatz, 2003). 
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• Research on risk factors for concussions is at a 
preliminary stage. In attempting to explain the 
observed sex differences in concussion rates, 
attention is being directed to biomechanical, 
neuroanatomical and neuromuscular factors but 
little is known about this topic (Covassin et al. 2003; 
Gessel et al, 2007; McKeever & Schatz, 2003). 

• There is need for a more widespread understanding 
of the potentially dangerous impart of concussions 
in sport (McKeever & Schatz, 2003) 

Energy Drinks 

Since 1997, when Red Bull debuted in the U.S. 
market, energy drinks have emerged as one of the 
fastest growing segments of the packaged beverage 
industry (Chang, 2009). Sales are expected to surpass 
$9 billion by 2011 with a current estimated annual 
growth rate of 12% (Report Buyer, 2007). Energy 
drinks are described in the economic downturn as a 
relatively affordable luxury for younger consumers 
(Francella, 2008). With names like Adrenaline Rush, 
Full Throttle, Monster Energy, Rockstar, Red Bull, and 
Xyience, these drinks are marketed as products that 
will help consumers focus, enhance alertness, and 
increase energy. Containing caffeine, taurine, vitamins, 
and usually sugar, these drinks are "... not suitable 
sources of rehydration or restoration of electrolytes 
in association with physical activity” (Miller, 2008, 
p. 481). 

Despite this limitation, producers of energy drinks 
forge strong links between physical activity and 
the consumption of their products, presenting male 
athletes in extreme sports such as snowboarding, 
rock climbing, parasailing, and BASE jumping as 
the quintessential consumers (Finnegan, 2003; 

Miller, 2008). As a case example, DNA Beverage 
Corporation, makers of DNA Energy Drink, used its 
title sponsorship of the DNA/Butler Brothers Racing 
Team, which competed in Supercross and Motocross, 
to reach millions of fans and viewers. Other action 
sports with which the company is associated include 
surfing, BMX, wakeboard, and skateboarding. Product 
endorsers are recognized stars in their respective 



sports (Reuters, 2009). . 

The industry claims it does not market its products to 
children, but nevertheless there is an emerging body 
of evidence that children may be adversely affected 
by energy drink consumption. In the state of Florida, 
the Poison Control Center began to monitor cases of 
caffeine overexposure after 39 persons, ranging in age 
from 2 to 20 years, exhibited signs of anxiety attacks, 
dehydration, elevated heart rates, headaches and 
interrupted sleep patterns (Chang, 2009; Reissig et al., 
2008; RedOrbit, 2008). 

To compound this issue, there is confusion among 
some consumers between sport drinks, which are 
products, designed to rehydrate athletes during and 
after physical activity, and energy drinks, which have 
none of the restorative qualities found in sport drinks 
and are designed as energy boosters for both athlete 
and general populations (NSFHA, 2009). 

Little research has been done to assess the potential 
health concerns associated with the use of energy 
drinks because it has been an emerging market. Still, 
existing research is helpful in highlighting areas of 
current concern and anticipating potential problems 
that might best be addressed proactively through 
regulation and public policy. As Reissig et al. (2009) 
report, “Although the full impact of the rise in the 
popularity of energy drinks has yet to be realized, the 
potential for adverse health consequences should 
be considered and may be cause for pre-emptive 
regulatory action” (p. 2). 

The most recognizable active ingredient in energy 
drinks is caffeine. Whereas research has shown that 
modest levels of caffeine consumption generally 
pose little-to-no health risk to average consumers, 
the possibility of excessive caffeine consumption is 
higher in energy drink consumers because there is no 
regulation of caffeine content in these drinks as there 
is, for example, in soda. Within energy drinks, caffeine 
content varies but can be as high as 200 milligrams, a 
level twice as high as that found in coffee. While there 
is the real danger of caffeine overdose, especially in 
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younger consumers, there is little information on the fortified with ingredients suited for the female body 
possible short- and long-term effects of the other (How Women’s Energy Drinks Work, n.d.). 

additives in these products in combination with 
excessive caffeine (Reissig et al., 2009). 

• In 2008, approximately one-third of 12- to 
24-year-olds regularly use energy drinks (Parker- 
Pope, 2008). 

• In a study of 795 undergraduate students, self- 
reported measures of masculinity and risk-taking 
behaviors were positively associated with frequency 
of energy drink consumption (Miller, 2008). 

• According to Malinauskas et al. (2007), 51% of 
college students consumed energy drinks. 

• In a survey designed to examine the source of 
information and usage of nutritional supplements 
in 115 male and 88 female varsity athletes at a 
Division I institution, 73% of those survey reported 
using energy drinks (Froiland et al., 2004). 

• In 2008, the National Federation of State High 
School Associations Sports Medicine Advisory 
Committee issued a position statement and 
recommendations on energy drinks (National 
Federatio of State High School Associations, 2008). 

• The Arizona Interscholastic Association proactively 
seeks to educate parents and students about the 
potential dangers of energy drinks (Obert, 2009). 

• According to Dr. Edward Laskowski (2009), 

“occasional energy drinks are fine for most people.” 

For individuals with underlying heart problems, 
excessive amounts of energy drinks have been 
associated with a range of health problems, 
including manic episodes, seizures, chest pain, heart 
attacks, and sudden cardiac death. 

Although little is known about the use of energy 
drinks by female athletes, there is at least one drink 
on the marketed targeted to female athletes, called 
“Go Girl Energy Drink” and CareerFair.com reports 
that one or two are now making claims that they are 
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VIII. Giving Voice: The 
Last Word From Active 
Girls & Women 

For all of the attention directed to improving the lives 
of girls and women through the promotion of sport 
and physical activity, there have been few concerted 
efforts over the years to create avenues for girls and 
women to voice their individual thoughts and feelings 
about what it means to be a varsity athlete or to be 
empowered through sport to lead a more fulfilled and 
fulfilling life. Some research is beginning to turn the 
controls over to girls and women for this very reason. 
To follow is a sampling of these studies 

Krane, Ross et al (2009)— a study of female college 
athletes asking how they would want to represent 
themselves. Some want to be depicted in their team 
uniforms in action shots because they take pride 
in their identities as athletes. One young woman 
expressed a wish to be presented wearing an A-line 
skirt, pumps, and her letter jacket while carrying 
her books, because she wants to illustrate her belief 
that athletic participation is going to help her move 
forward into a career in business. Other female 
athletes wish to be depicted in action shots, showing 
their muscles and specific competence in their sport. 

• Krane, Choi, Baird, Aimar & Kauer (2004)— this 
study allows female athletes to voice the challenges 
they face navigating the dual paths of being female 
and being an athlete. At the same time, these 
female athletes talk about the pride they have in 
being physically strong and powerful. 

• Armstrong et al. (2008)— in this study of African- 
American female college athletes, voices of both 
triumph and frustration can be heard. These 
athletes talk poignantly about the educational 
opportunities afforded to them through athletics 
but also talk about how they are silenced 

• Ross & Shinew (2008)— through interviews with 14 
elite collegiate athletes (seven gymnasts and seven 
softball players), appreciation of their physical 
power was the primary theme when this group of 



female athletes talked about themselves. Although 
these women were aware of societal pressures to 
conform to standards of femininity, they appeared 
to have created strategies to deal with them while 
supporting one another as they individually and 
collectively develop the inspiring sense of an 
athletic ideal. 

• Giovanni (2008)— This study explores the 
experiences of female athletes in contact sports 

• Stoelting (2005)— Women who had retired from 
athletics, and had been out of college for at least 
two years, were interviewed about their experiences 
and what it was like to have been an athlete in 
school. They described the empowerment they 

felt at having had control over their own body and 
the ability to maintain control over other things in 
their life, expressing pride in having been able to 
handle the multiple demands of their academic and 
athletic lives. 

• George (2005)— through participant-observation 
and interviews, George chronicled the complicated 
lives of members of a female collegiate soccer team. 
Through the female athletes in this study, we learn 
how women relate to their developing muscles. 
Although some players were ambivalent about 
recognizing signs that they were getting visibly 
stronger (e.g., developing biceps), others took great 
pride in how they were developing strength and 
power, both literally and figuratively. 

• Madsen (2007)— this study engaged women 
college presidents to speak about their formative 
experiences. While these women describe 
themselves variously as being obedient, reflective, 
observant, smart, and self-directed as children, they 
also talk about having been competitive, having 
had moderate-to-high levels of confidence, and 
the ways in which sport experiences significant for 
some of them in their overall development. 
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Conclusion 

Her Life Depends On It II is the most comprehensive 
source of facts, research, and analysis on sports and 
physical activity in the lives of girls and women. The 
authors and the Women’s Sports Foundation hope 
that our readers use the report to create and expand 
programs and participation opportunities. The bulk 
of research findings in this systematic review promise 
to inform current public health initiatives that aim 
to augment women’s health and well-being. For 
access to additional data, research reports, and policy 
statements, visit www.WomensSportsFoundation.org 
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